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HOW TO DECIDE 


1. First, ask the question, “Is it 
safe?” Wyandotte Steri-Chlor* is 
safe. It is not corrosive to the sur- 
faces of dairy plant equipment. It 
is harmless to clothing and easy on 
the hands of those who use it. It 
leaves no undesirable taste or odor 
after use. 


2. “Is it effective?” Designed for 
use after the washing operation, 
Steri-Chlor furnishes milk bottles, 
butter wrappers, dairy farm utensils 
and all types of dairy plant equip- 
ment with a high degree of sanita- 
tion. It can be used in solutions at 
high temperatures as well as low— 
even up to 200° F. — with a mini- 
mum loss of germicidal activity. 

3. “Is it stable?” In dry form, 
sSteri-Chlor is stable. and does not 
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lose its chlorine strength. When 
Steri-Chlor is put into solution, its 
germicidal properties are continu- 
ously effective. 


4. “Is it easy to use?” Steri-Chlor 
is easily and quickly prepared for 
use. It is readily soluble and gives 
a clear solution with either hard or 
soft water. Steri-Chlor is invalu- 
able, too, as a germicidal rinse for 
workers’ hands. 


Add up all the facts and you'll 
see why so many dairy plant opera- 
tors use this tested compound for 
all germicidal operations. Why not 
get in touch with your nearest 
Wyandotte Representative and ask 
him to demonstrate the advantages 
of Wyandotte Steri-Chlor? He’s 
always at your service. 


WYANDOTTE CHEMICALS CORPORATION Myandotte 
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The Surge Service Dealer makes the Surge 
Milker worth more money to Dairymen 


The working parts of any machine requires a 
periodic checkup. When dairymen see the 
_\ familiar Swamp Holly Orange cf the Surge 
|} Service Truck —it’s a sure sign one of their 
neighbors is getting the benefit of a skilled 
specialist in Money Making Milking. It’s one 
reason the Surge is a better value. These 
preventive service calls help the Surge keep on 
delivering fast, safe, efficient milking. 


Copyright 1948 by Babson Bros, Co, 
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| Whether Pasteur‘zing, Separating, Pre-heating, Butter 

Making, Condensing,. Evaporating or making Powdered 
Milk, you'll find a Mojonnier Tubular Heat Exchanger of 

| exact size and capacity, engineered to your specific needs. 
Thousands of these streamlined units are giving dairymen 

’ all over the world a new, modern standard in heating 
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efficiency. Bulletin 164, carrying the complete, illustrated 
story of the Mojonnier Tubular Heat Exchanger, is ready 
for you .send for your copy today. 

MOJONNIER BROS. CO. « 4601 WEST OHIO ST. + CHICAGO 44, ILLINGIS 
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is extended to all College and Experiment Station workers in the 


field of Dairy Husbandry 


To attend the 
Annual Meeting 
of 


THE AMERICAN JERSEY CATTLE CLUB 
at 
The Neil House 
Columbus, Ohio 
10 A.M. Wednesday, June 2 


Your interests and our interests in the Dairy Husbandry field are 
parallel—the improvement of dairy cattle. We will welcome your 
presence and participation at this meeting which will be attended 
by breeders the country over who have interests similar to yours. 


The rémerican Yersey Cattle Cub 


COLUMBUS 15, OHIO 
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THE EFFECT OF CLIPPING THE UDDERS OF COWS 
ON THE QUALITY OF MILK 


E. W. HIRD, TULY REITER, K. G. WECKEL, anp N. N. ALLEN 
University of Wisconsin, Madison 


The effect of clipping of udders of cows upon the quality of milk 
has been the subject of original study of but a few investigators (2, 3). 
The information available, though brief, indicates benefit from the prac- 
tice. Among milk producers and quality supervisors there seems to be 
varied opinion as to the benefit of the clipping of udders. In view of the 
increasing emphasis on the methods for obtaining milk of good quality, 
a study was made of the effect of clipping of udders and adjacent areas 
on certain quality properties of milk. 


EXPERIMENTAL PROCEDURE 


Handling of Cows. The experiment was divided into four periods as 
follows: (a) Control period, milking by machine. November 20 to Decem- 
ber 2, 1946. (b) Second period, milking by machine. December 3, 1946, 
to January 30, 1947. (c) Third period, milking by hand. February 6 to 
March 26, 1947. (d) Fourth period, milking by machine. March 26 to 
April 4, 1947. In the control period, prior to clipping any of the animals, 
the numbers of bacteria in the milk of the individual cows milked by 
machine were determined. For the second period, alternate cows, as’ they 
stood in line, were clipped. The animals were reclipped during the third 
period. The clipped area was posterior to a line from the pinbones to the 
navel, including thighs, flanks, and udder, and the tail except for the 
switch. The area clipped is illustrated in figure 1. As they freshened 
and were introduced in the milking line, alternate cows were clipped. 

The conditions in the barn were comparable to those usually found in a 
city fluid milk area. Wood shavings were used liberally for bedding, but 
not in excess. The cows were groomed once daily, usually during the 
morning but not immediately before the milkings. The night’s accumu- 
lation of manure was in the gutters at the time of the morning milking. 
- The cows seldom were soiled at milking time to a degree greater than that 
Received for publication August 15, 1947. 

1 Project supported by grant from Sunbeam Corporation, Chicago, Ill. 
223 
“Copyright, 1948, by the AMERICAN DAIRY SCIENCE ASSOCIATION. 
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of having loose bedding and dirt clinging to the body. The herd was kept 
indcors without access to an exercise yard. 

Treatment of milking utensils. All utensils used in this experiment 
were new. Prior to each period of use, four disassembled milking machine 
units, excluding the pails, were sterilized in a steam autoclave. The 
stainless steel machine pails and milk cans were jet steamed for a period 
of 3 minutes, then filled with a solution of 200 p.p.m. available chlorine for 
1 hour, drained, and covered with parchment paper. The units then were 
assembled and immersed in a solution containing 200 p.p.m. of chlorine. 
Two gallons of sterile distilled water added in three portions was used to 
rinse the chlorine from one of the machine pails chosen at random. The 


*Fie. 1. One of the cows used in the experiment, showing the area clipped. 


machine head then was adjusted and another 2 gallons of sterile distilled 
water drawn through the teat cup assembly and into the pail. The average 
bacteria count per ml. of the rinse water was ascertained to be 2 in the 
evening and 1 in the morning tests. 

Just before milking, the udder of each cow was wiped with an indi- 
vidual cloth previously immersed in a warm solution of 200 p.p.m. avail- 
able chlorine. The cows were fore-milked into a strip cup, and this milk 
was discarded. The sterilized machine unit was attached with special care 
to avoid contamination. The cows were machine stripped. The intact 
milking unit was taken immediately into the milk house for sampling and 
weighing the milk. The milk then was carefully transferred to identified 
sterile covered 10-gallon cans. The milk was not strained. The machine 


— 
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was partially dismantled and all parts which came in contact with milk 
were rinsed twice in warm tap water, followed by an immersion rinse in 
a solution containing 200 p.p.m. available chlorine. The reassembled unit 
then was returned for immediate use on other animals. Terminating each 
milking period, the machines were water rinsed, completely disassembled, 
washed and scrubbed, rinsed in hot water, and stored on racks for later 
milking periods. 

For hand milking, open-top oval dairy pails were sterilized, as were 
the milking machine pails. The cows’ udders were wiped in the same 
manner as when machine milked. The six milkers immersed their hands 
in a solution containing 200 p.p.m. chlorine prior to each milking, after 
which they touched nothing except the cows’ teats until each milking 
assignment was completed. The milking stools were handled ‘or the 
milkers by assistants. To obtain balanced results, the milkers alternated 
at random between clipped and non-clipped cows. The milk obtained by 
hand milking of each cow was immediately transferred to the milk house 
for sampling. 

Milk sampling procedures. The following procedures were used for 
bacteriological analysis of the milk: (a) A sample from each pail of 
milk from each cow was obtained immediately after it was conveyed to 
the milk house. (b) Separate composite samples of the milk from the 
clipped and non-clipped cows, respectively, were taken immediately from 
each 10-gallon can filled during the milkings. (c) Separate composite sam- 
ples and off-the-bottom sediment tests of the milk from the clipped and 
non-clipped cows were taken from each can at the time the milk was 
delivered to the dairy plant. 

The samples of milk, transferred by means of a sterile glass tube thief 
to sterile screw cap bottles, immediately were placed in ice water and so 
kept until the bacteriological tests were undertaken, regularly within 
60 minutes. The filled milk cans were stored in a water immersion refriger- 
ator at 33 and 34° F. The milk in cans was held until approximately 7 :00 
a.m., when it was trucked to the dairy plant, a distance of approximately 
0.25 mile (milkings were begun at 3:30 a.m. and p.m.). 

Methods of testing. Standard bacteria plate count estimates of the 
milk were made as described in Standard Methods for the Examination 
of Dairy Products, 8th Edition (1). The raw milk samples were plated 
in duplicate at dilutions of one in ten. Samples pasteurized in the labora- 
tory were plated without dilution. The milk was pasteurized at 143° F. 
in a thermo controlled bath for 30 minutes, using 5-ml. portions and a 
blank open tube for thermometer observation. All counts are reported. 
as bacteria per ml. 

The presence of extraneous material in the milk was determined by 
use of a Langsenkamp-Wheeler off-the-bottom sediment tester which with- 
drew a 1-pint sample from each 10-gallon can of composited milk. 
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RESULTS 


In table 1 are presented the bacteria counts of the milk (weighted 
arithmetic averages) from those cows which were milked throughout the 
first and the second periods. In the first or control period, all udders were 
unclipped; in the second period, udders of alternate cows were clipped. 
The average count per ml. of the milk from those cows not clipped was 
determined as 1,308 in the control period and 1,869 per ml. in the second 


TABLE 1 


Weighted arithmetic average count per ml. of samples of milk taken from individual milk- 
ings obtained by machine during preliminary period and after clipping part of cows 


Prior to clipping After clipping 
‘Treatment after No. of ria, sca part of the cows 
preliminary period — No. of Av. count No. of Av. count 
samples per ml. samples per ml. 
Ure 10 19 1308 84 1869 
13 22 1629 92 1397 


period. The count per ml. of the milk from cows subsequently clipped 
decreased from the control period average of 1,629 to 1,397. Since, during 
the second period, the average count. of milk from the cows remaining 
unclipped increased, while that of the milk from the cows clipped decreased, 
the apparent over-all difference in numbers of organisms in the milk 
appears to indicate beneficial effects of clipping. 

_ In table 2 are presented the weighted arithmetic averages of the counts 
per ml. of milk from cows during the second period, when milked by 
machine, and during the third period, when milked by hand. The results 
are presented on the basis of both morning and evening milkings. The 
number of cows involved in this analysis varied due to drying-off and 


TABLE 2 


Weighted arithmetic average count per ml. of samples of milk 
taken from individual milkings 


Clipped Unelipped 
Time Weigh 
ghted Weighted 
of No. of 4 arithmetic oy No. of arithmetic 
milking cows ‘eas les | 2¥- count eA samples | av. count 
P per ml. per ml. 
Machine milked 
Evening .......... 13 92 1548 23 | 115 1805 
Morning .......... 13 93 1375 16 | 101 1317 
Hand milked 
Evening .......... 14 83 877 16 | 83 1484 
Morning _.... 14 102 830 16 104 1143 
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TABLE 3 


Weighted arithmetic count per ml. of composite samples of milk from 
clipped and unclipped groups of cows 


Clipped Unclipped 
Time of 
milking No. of Av. count No. of Av. count 
samples per ml. samples per ml. 
Machine milked 7 
Evening ................ 8 1590 8 2381 
Morning ................ 8 1254 8 1245 
Hand milked 
Evening. ................. 6 566 7 1250 
Morning 8 771 8 : 1000 


freshening. In addition to these natural causes, some samples were omitted 
because of explainable contamination, such as dropping of teat cups into 
the bedding, cows kicking into milk pails during hand milking, and 
sudden evidence of mastitis. The results show that the average count per 
ml. of the milk obtained by machine milking from clipped cows differed 
but slightly (4.4 per cent more in morning and 2.4 per cent less in evening) 
from that similarly obtained from unclipped cows. On the other hand, 
the results show that the average counts of the milk obtained by hand 
milking from clipped cows were less (40.9 per cent for morning and 28.0 
per cent for evening) than those similarly obtained from unclipped cows. 

In table 3 are presented the average counts per ml. of the composite 
samples of milk obtained from filled 10-gallon cans. The average count 
per ml. of this milk from the clipped cows was definitely less than that 
from the non-clipped cows. The over-all difference approximated 30 per 
cent. A similar relationship in bacteria numbers of the evening’s milk re- 
frigerated for approximately 14 hours before being sampled also was 
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Fig. 2. Average bacteria count of individual milkings of cows milked by machine 
in morning. 
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Fic. 3. Average bacteria count of individual milkings of cows milked by machine 


in evening. 
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Fig. 4. Average bacteria count of individual milkings of cows milked by hand in 
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Fie. 5. Average bacteria count of individual milkings of cows milked by hand in 
evening. 
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observed. The counts of the composite samples subsequently pasteurized 
ranged from 3 to 13 per ml. and were so low that no significance could be 
attached to the figures. 

The average counts per ml. of the milkings from the clipped and non- 
clipped cows, during the morning and evening milking, for each milking 
period included in the study, are presented in figures 2, 3, 4 and 5. An 
analysis of variance of the data presented in the graphs shows there is a 
significant difference in the count per ml. of the milks obtained by hand 
milking between the clipped and non-clipped cows. The difference in the 
counts per ml. of the milks obtained by machine milking from clipped 
and non-clipped cows was not statistically significant. 

The tests for extraneous material present in the milks were conducted 
at the time the milks were delivered to the platform of the plant. No 


TABLE 4 


Frequency of the grades (Wisconsin Standards) of the tests 
for extraneous material in milk 


Grades 


Machine milking 


Clipped cows 1 16 7 1 

Hand milking 


difference in milks from clipped or unclipped cows could be determined. 
However, the amount of extraneous material in the milk obtained by 
hand milking was much greater than in that obtained by machine. The 
summary of the tests is tabulated in table 4. 

The udders usually were clean prior to washing except for loose dirt 
or shavings clinging to the hair. The time spent in washing the udders 
prior to milking did not differ appreciably between the clipped and un- 
clipped cows. This was used as the routine stimulus for let-down of milk, 
and the time spent was more than adequate to cleanse the teats and udder 
of all visible dirt. 

DISCUSSION AND SUMMARY 


The effect of the clipping of cows upon the quality of milk was deter- 
mined by colony plate count and tests for presence of extraneéus material. 
The clipping tended to lower the average bacteria counts per ml. of the 
milk, whether the milking was done by machine or by hand. The average 
counts per ml. of the milk obtained by machine from clipped and un- 
clipped cows were 3,042 and 3,458, and by hand 1,643 and 2,996, respec- 
tively. The advantages of clipping were statistically significant for the 
milks obtained by hand milking. 
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The average counts per ml. of the milk obtained by machine were 
greater than those of the milk obtained by hand. This might be due to 
the ends of the teats being bathed to some extent by milk during machine 
milking, resulting in rinsing of organisms into the milk. When the milking 
is performed by hand, the bathing action does not occur.. Although the 
average bacteria count per ml. of the milk obtained by machine was 
greater than when obtained by hand, the amount of extraneous material 


“ present was observed to be greater in the milk obtained by hand. The 


clipping of cows caused no measurable difference in the amount of extrane- 
ous material in milk when obtained by either machine or hand milking. 
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STORAGE AND TREATMENT OF MILKING MACHINE 
INFLATIONS UNDER FARM CONDITIONS"? 


J. M. JENSEN anp A. L. BORTREE 
Michigan State College, East Lansing 


Difficulty in producing high quality milk frequently has been attrib- 
uted to using milking machines that were not in the proper state of 
sanitation. Many procedures have been advocated as a means of sanitizing 
the rubber inflations and tubing. Most of these procedures were discussed 
in a previous article (3) in which the authors presented results of a 
laboratory study of rubber inflation’ for milking machines. The study 
reported: (a) the extent of fat absorption, (b) the extent of storage 
solution absorption, (c) the deteriorating effect of inorganic chlorine, 
and (d) the advantage of boiling rubber parts in lye solution at inter- 
vals as a means of saponifying entrained fat, thus improving their sani- 
tary condition. 

Mallman et al. (4) recently reported a study in which producers 
used a variety of sanitizers. This study indicated that cationic germicides 
were more effective as sanitizing agents than lye and chlorine, as measured 
by lower total and thermodurie counts of milk. 

Dahlberg (2) also recently reported results of milking machine sani- 
tizing studies and found high bacterial counts with dry-stored inflations 
and low counts and clean tubes with lye solution on rack storage. He 
reported that dry storage following washing and rinsing with cationic 
germicides was not satisfactory. 

Investigation seemed desirable to determine certain storage and treat- 
ment practices under practical farm conditions. To this end farm studies 
were made over an extended period on the treatment and storage of rubber 
inflations and tubing of milking machines, studying the physical and 
bacteriological cleanliness of the rubber and the bacterial population of milk 
produced through their use. 


EXPERIMENTAL PROCEDURE 


Preliminary observation of producer methods. Producers of milk from 
one dairy plant were used for this study over an 18-month period. The 
early portion of the study consisted of making inspection of milking 
machines for cleanliness and method employed for storage between use, 
while weekly bacterial counts were made on milk from each producer. 

Received for publication December 10, 1947. 
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During this period certain storage practices were found to give satisfac- 
tory results and others were observed to have some objectionable features 
that deemed them undesirable for rubber storage. The producers having 
generally satisfactory results were those using lye and cationic germicide 
solutions, and dry storage following scalding with very hot water. Acid 
solution had no appreciable germicidal property and inorganic chlorine 
caused gross deterioration of rubber. This portion of the study was con- 
tinued by making bacterial counts of sterile water rinses of the inspected 
rubber parts and bacterial counts of the milk produced through their use. 

Based on these observations, further study was made comparing dry, 
lye and cationic solution storage under conditions wherein the washing 
procedure employed before their use would be the same. Producers oper- 
ating two milking machines each were chosen for this study. Four dif- 
ferent storage treatments were compared: (a) dry storage following the 
regular washing procedure, (b) dry storage following washing and rinsing, 
after which a subsequent rinse with 1 gallon of 200 p.p.m. cationic germi- 
cide solution was used, (c) washing followed by solution storage, 200 p.p.m. 
cationic germicide, and (d) solution storage with 0.5 per cent lye solution. 
All milking machines were washed using a washing powder consisting 
of anionic synthetic detergent and near-neutral polyphosphate. Long tube 
milkers generally were washed by. a flush washing procedure, while short 
tube milkers generally were washed disassembled. 

Each producer having two milker units was asked to follow different 
designated storage procedures on each unit as a means of comparing the 
sanitary condition of the inflations and tubing affected thereby, thus 
eliminating the factor of washing effectiveness, which was assumed to be 
the same for both units. Examinations and bacterial counts were made 
over a period of 5 to 10 weeks, the greatest number involving ten weekly 
examinations. 

Bacterial counts of inflations were made from water rinses, using 500 
ml. of sterilized water, chilled by icing to ice water temperature. This 
water was emptied into the cups and tubing of long tube milkers while 
supporting these parts in an upright position. After filling, the water 
was returned to the water jar by discharging through the rubber tubing. 
Short tube milker inflations were filled after pinching shut the tubing 
near the outlet. Four inflations from each short tub milker unit were 
rinsed similarly. .The samples again were placed in iced water and within 
4 hours were plated for total count, using standard methods (1). Ther- 
modurie counts of rinse water were made by plating the water after 
laboratory pasteurization at 143° F. for 30 minutes. 

Weigh-can samples of each producer’s milk supply were taken the day 
after examining inflations. These were plated for total and thermoduric 
count. Examination for physical cleanliness of inflations and tubing was 
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made by scraping the inner lining of inflations with a spatula and rodding 
the tubing. Evidence of soiling was noted. 


RESULTS 


Use of dry storage with and without cationic germicide rinse. Bacterial 
counts resulting from dry storage as obtained from three producers are 
shown in table 1. A survey of bacterial counts of inflations shows no im- 
portant improvement in sanitation when 200 p.p.m. cationic germicide 
solutions were used for rinsing following washing. This was true when 
high bacterial counts were obtained with producers 3Z and 17Z, as well as 
when low counts were secured by producer 36L, whose low counts were- 
attributed to rinsing the washed utensils with a liberal quantity of very 


TABLE 1 
Influence of cationic rinse on bacterial population of rubber inflations 


Bacterial count/ml. 


Method No. 
Producer of of Inflation and tubing Milk 
storage trials 
Total Thermodurie Total Thermoduric 
36L> A 10 : 5,000 1,300 25,000 600 
B 10 3,000 1,500 
10 1/200 100,000 600 
3L A 11 550,000 4,600 40,000 1,300 
B 9 220,000 2,100 : 
C 9 650,000 1,600 46,000 500 
17L B 5 | 2,800,000 5,600 
C 5 | 1,400,000 5,000 _ | 160,000 12,000 


a A =dry, preliminary trials; B= dry; C=dry, cationic germicide rinse. 

b L=long tube milker. 
hot water. Total and thermoduric counts of inflation rinses from pro- 
ducers 3Z and 17Z were excessively high, and the cationic rinse gave in- 
sufficient germicidal property by this method of application. 

Total and thermodurie counts of milk produced with the inflations also 
are shown in the table. No attempt was made to relate these counts to the 
particular sanitizing treatment applied to inflation assemblies, since it 
was not practical to segregate milk produced by each milker unit. Normally 
low thermodurie counts were obtained from producers 36Z and 3LZ, while 
those of 17Z were high, as were also the total counts of inflations from 
this producer. Averages obscure the conditions that were involved in this 
producer’s counts. These conditions are presented in detail in table 5. 

Dry storage versus storage im cationic solution. Bacterial counts of 
rubber inflations and tubing secured when comparing dry storage following 
washing with solution storage using 200 p.p.m. cationic germicide solu- 
tion are shown in table 2. 
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Three producers’ machines were observed. The most pronounced dif- 
ference in results was secured with producer 1S, for whom cationic solu- 
tion storage results were very satisfactory, with an average count of 
11,000 for the nine trials. The dry storage inflations, while similarly 
washed, were excessively high in count, averaging 3,800,000 for the nine 
trials. The extreme difference secured with this producer is accounted 
for by the observation that. washing and rinsing were done with medium 
warm water and no attempt was made to sanitize the dry storage inflations. 

Producers 28 and 26L had low bacterial counts on both dry and ¢a- 
tionie solution trials, counts that were markedly lower than in the pre- 
ceeding preliminary trials. Both producers were habitually careful about 
cleaning their milkers and were discovered to be somewhat reluctant to 


TABLE 2 
Influence of cationic solution storage on bacterial population of rubber inflations 
Bacterial count/ml. 
Method No. — 
Producer of of Inflation and tubing Milk 
storage® | trials 
Total Thermoduric Total Thermoduric 
1S» A 9 170,000 3,100 39,000 700 
B 9 3,800,000 4,700 
Cc 9 "11,000 1,700 250,000 5,200 
28 A 7 30,000 | 3,000 35,000 800 
B 10 | 2,500 1,000 
| 10 3500 | oe 
26L A 7 58,000 1,900 230,000 1,300 
B 6 1,300 700 
| c 6 500 500 830,000 900 


a A=dry, preliminary trials; B= dry; C= cationic solution. 

b> S=short tube milker; L=long tube milker. 
use sanitizing solution storage. They therefore were concerned about having 
the dry storage inflations as bacteria-free as those stored with cationic 
solution and used very hot water for sanitizing following washing. 

All of the machines in table 2 were washed disassembled. Machines 
and inflations of producers 28 and 26L always were found in an excellent 
state of cleanliness, while those of 18 at times were criticized for being 
slightly slimy in the upper portion of the inflations. 

The conditions of the milking machine tubing and inflations were not 
necessarily reflected in the total bacterial counts of the milk. High bac- 
terial counts were obtained in milk samples from producer 26L, in spite 
' of his use of clean and well sanitized inflations and tubing. The high counts 
were attributed to delayed and inadequate cooling caused by the milk 
house being located near the farm residence across a highway from the 
barn. Also, this producer had more milk than could be accommodated in 
his cooling tank. However, there was considerable increase in thermoduric 
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count on the milk in samples from producer.1S8 when the milker inflation. 
total counts were high. 

Trials comparing solution storage using 0.5 per cent lye and 200 p.p.m. 
cationic germicide are shown by bacterial counts listed in table 3. Most 
apparent is a reduction of bacterial count when solution storage was used, 
in contrast to the situation when dry storage was employed by the various 
producers during the preliminary trials. 

When long tube milkers requiring solution racks were used for storage 
of inflations and tubing, as shown by producers 5L, 9Z, 15L, 23L, and 59L 


TABLE 3 


Influence of cationic solution and lye solution storage on bacterial 
population of rubber inflations 


Bacterial count/ml. 
Method No. 
Producer |: of of Inflation and tubing Milk 
storage® | trials 
Total Thermoduric Total Thermoduric 
5L A 11 7,800 1,400 47,000 1,200 
B 9 2,000 800 
Cc 9 2/000 1,000 48,000 6,200 
9L B 6 5,900 800 

15L A 11 390,000 6,000 9,600 1,000 

B 9 1,400 1,500 

Cc 9 1,400 "600 10,000 600 
23L A 11 140,000 3,500 100,000 

B 8 1,100 800 

Cc 8 1/300 500 83,000 900 
59L A 8 | . 170,000 13,000 

B 9 7,600 2,800 

Cc 9 1,100 26,000 400 
61S Db ae 13,000 4,000 | 44,000 4,700 

B 9 24,000 | 1,900 

1,300 | "800 10,000 600 


a A = dry, preliminary trials; B=lye solution; C = cationic solution. 
b D=lye solution, preliminary trials. 


lye and cationic germicide solutions were equally effective as sanitizing 
agents, as indicated by total bacterial counts of rinses. A consistent, though 
small, decrease in thermoduric tacterial counts of rinse samples was se- 
eured in favor of: cationic germicide solution storage over lye solution 
storage. Likewise, there was a general reduction in milk thermoduric 
counts when solution storage was used compared with dry storage. One 
exception to this is observed in producer 5Z. Although the counts on the 
inflations and tubing were low, this producer was not successful in main- 
taining general physical cleanliness of the rubber parts of his machines. 
Usually spatula scrapings from the inflations gave heavy milk sludge 
deposits. This condition was found to be caused by dipping milk-coated 
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teat cups in warm chlorine solution of 200 p.p.m. strength before milking 
the next cow, without previously rinsing off the milk in cold water. Such 
a treatment caused a slimy film that was not removed readily during 
washing. 

When inflations were stored in solution jars, as was required of the 
short tube inflations of producer 618, cationic solution storage was more 
effective than lye as a sanitizing agent. The inflations stored in the cationic 
solution yielded an average rinse count of 1,300 in contrast to 24,000 for 
lye storage. 

Higher rinse counts were secured using -lye in jar storage that were 
obtained with lye used in solution racks. This was considered to be due 
to repeated use of the same lye solution for a 7-day period in jar storage, 
whereas a fresh lye solution was applied between each milking when rack 
storage was used. 

Physical cleanliness and bacterial cleanliness. A tabulation of the 


TABLE 4 . 
The relationship between bacterial count and physical cleanliness of milker inflations 


Appearance of milker inflations 


Bacterial count 
of Clean Not clean 
milker inflations 

No. % No. % 
<10,000 242 51.0 34 24 
10,000—100,000 | 97 20.4 25 18 
100,000—1,000,000 88 18.3 33 23 
>1,000,000 49 10.3 50 35 


milking machines examined over the entire course of the study was made 
to determine to what extent cleanliness by physical examination was veri- 
fied by the bacterial counts obtained. This included 617 examinations. 
Of this number, 475 were noted as being clean and 142 as not clean. The 
bacterial counts of both groups are shown in table 4. In accordance with 
the data presented, it would appear that milkirg mackines can be judged 
for bacteriological cleanliness by physical examination with only a fair 
degree of success, for in 51 per cent of the milkers rated clean, the bac- 
terial counts were less than 10,000, which probably could be considered 
a ‘‘fair’’ count for inflations stored dry. However, 29 per cent of the 
milkers that appeared clean were highly contaminated. 

There was less relatiorship between appearance of milker inflations 
in the ‘‘not clean’’ group. Here 24 per cent had counts of less than 10,000. 
These figures likely were not representative of average conditions, since 
the number of samples was relatively small and among them were infla- 
tions that frequently were found to retain an oily wax-like deposit as the 
result of storage in cationic germicide and the inflations of producer 5L 
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that were doused with warm chlorine solution without first rinsing off 
adhering milk with clear water. 

Producer reaction. Some objections to cationic solutions were expressed 
by producers. One expressed dislike for cationic detergents because they 
made the rubber feel ‘‘dead’’ and because they caused the rubber to be- 
come coated with a slippery film. Occasionally this would cause the milk 
pail gaskets to be sucked into the milker pails. It was discovered that 
this condition occurred mainly when the milk films were not completely 
washed off the rubber before placing the parts in the solution jar. Lye 
solution was preferred by this operator because it served better as a de- 
tergent. 


TABLE 5 


The relationship between sanitization treatment and bacterial condition of a 
single set of milking machine inflations (producer 17L) 


Bacterial count/ml. 
Date Inflations Milk 
Total Thermodurie Total Thern odurice 
2-5a 3,000 1,000 10,000 2,400 
2-198 10,000 500 16,000 500 
3-276 310,000 5,000 
510,000¢ 6,000 30,000 400 
4-3b 52,000 5,000 
200,000 3,000 7,000 300 
4-10b 1,000,000 2,000 
1/300,000¢ 2/500 $5,000 
4-16 10,000,000 2,500 
75/000°000¢ 37500 930,000 600,000 
4-24b 30,000,000 25,000 
21'000°000¢ 50/000 6,000,000 900,000 
5-1 3,5004 4,500 
10,000 22,000 400 


a Hot water used. 

b Cold water used. 

¢ Rinsed with 200 p.p.m. cationic solution after washing. 

4 Stored on solution rack with 200 p.p.m. cationic solution. 


Some objection also was expressed with respect to cationic solution 
forming an oily and somewhat wax-like film when used for sanitizing 
milker pails. This condition also was found inside inflations. At no time 
during the course of this study was milkstone a problem. Only during 
the initial portion of the study was it noticed. The anionic detergent 
combined with near-neutral polyphosphate was effective in its removal 
as well as in its prevention. A soft gel-like slime occasionally was found 
when examining inflations for cleanliness by spatula scraping. This us- 
ually was found when chlorine solutions were used for sanitizing without 
properly removing all milk film by rinsing in water. 
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Most difficulty with bacterial contamination occurred where washing with 
detergent and cold or only moderately warm water was used, after which the 
inflations were stored dry. An illustration of the result of such washing was 
well demonstrated by producer 17Z, who had been producing milk for 
several months with a good record of low bacterial counts. His hot water 
heater was sent away for repair for several weeks during the course of 
the study. Results as shown in table 5 reveal a progressive degree of con- 
tamination that first was made evident by increase in the rinse count of 
inflations. Milk samples remained normal during the first 2 weeks of cold 
water washing and then greatly increased in total and thermoduric counts. 
Immediate reduction in counts followed the return to hot water rinsing 
after washing. Similar patterns were discernible with other producers 
that washed their machines but did not follow up with effective germi- 
eidal treatment. This would support a concept that inflations are not a 
formidable source of bacteria until contamination has penetrated the 
rubber pores. 

DISCUSSION 


The results of storing rubber milker inflations under practical farm 
conditions indicate that lye and cationic germicide solution storage pro- 
vide an assurance of better sanitation than does dry storage. Germicidal 
properties of 0.5 per cent lye and 200 p.p.m. ecationie germicidal solutions 
appear to be of practically equal value where fresh solutions of lye are 
applied, such as is made possible with solution rack storage. When jar 
or bath storage was used, cationic solutions provided better sanitizing 
than did lye. This would indicate that the cationic solutions are more 
durable as germicides than lye and that when lye jar storage is used for 
rubber parts, fresh solutions should be prepared -more frequently than 
onee each week, as was used in the study. 

The cationic solution applied as a rinse following washing was not 
satisfactory as a means of sanitizing the rubber parts. This was indicated 
by high bacterial counts in the inflations as well as in milk produced with 
the inflations. Apparently more intimate exposure to the cationic germi- 
cide was required than was possible by drawing 1 gallon of solution 
through the cups and tubing. 

The authors previously reported (3) that rubber inflations were capable 
of absorbing storage solutions to an appreciable degree. Butterfat and 
unquestionably bacterial contamination likewise have been found to be 
absorbed by rubber. With these absorbing qualities. definitely shown, it 
would seem logical to conclude that the problem of sanitizing rubber is 
not just a matter of treating the surface but of penetrating the pores 
either by prolonged contact with penetrable germicidal solution or with 
heat. Hence, the lack of effective germicidal treatment by rinsing and 
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retaining only a surface film could be expected. It likewise would follow 
that a combined washing-sanitizing compound, such as frequently has been 
sought, would not prove effective unless followed by solution storage. 

The observations indicate that rinse counts do not represent the entire 
bacterial contamination but only a portion of that present on the surface 
of the rubber. Low rinse counts therefore should not be accepted with 
complete assurance that inflations are sanitized satisfactorily unless the 
milk produced with them yields low total and thermoduric counts. 

In this study, milker pails were not examined for bacterial contamina- 
tion but only for appearance of cleanliness. General observation led to 
the belief that the greatest contamination came from milker inflations and 
tubing. 

CONCLUSIONS 

Farm application of milker inflation storage employing 0.5 per cent 
lye solution, 200 p.p.m. cationic germicide and dry storage was observed 
through means of farm inspection, sterile rinse counts of inflations and 
bacterial counts of milk. Comparison of storage treatment was made 
using two different procedures on each of two designated milkers on each 
farm. 

The lye and cationic solutions appeared to have equal germicidal value 
as measured by total-rinse counts when solution rack storage was used. The 
cationic germicide solution caused greater reduction in thermoduriec count 
of rinse water samples than did lye. Lye solution had less germicidal ef- 
fectiveness than the cationic germicide when immersion storage was used. 

Dry storage was least satisfactory in maintaining uniformly low counts 
of inflations, and high thermoduric counts were associated with cold water 
washing followed by dry storage. Dry storage after washing and ‘‘sani- 
tizing’’ with 1 gallon of 200 p.p.m. cationic solution was not satisfactory. 
Some objection to physical properties of the cationic germicide was reg- 
istered. 
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SWEET POTATO MEAL VERSUS GROUND CORN IN THE RATION 
OF DAIRY COWS’ 


JENNINGS B. FRYE, JR., JOHN H. THOMASON, anp HERBERT B. HENDERSON 
Dairy Department, University of Georgia, Athens 


Raw sweet potatoes have been used as a feed for domestic animals for 
some time. However, it has been only during the past decade that sweet 
potato meal has gained recognition as a possible substitute for corn in the 
ration of livestock. Several southern investigators (6, 7, 8, 9, 10, 11, 12, 
13) have found dried sweet potatoes to be worth approximately 90 to 95 
per cent as much as corn for fattening beef cattle. Hogs and mules pre- 
ferred rations in which the sweet potato meal did not replac2 more than 
50 per cent of the corn in the ration. Massey (14) at the Georgia Ex- 
periment Station conducted a series of experiments in which he studied the 
comparative value of sweet potato meal and ground corn as a feed for ewes. 
The 300 ewes that were fed these rations during a period of 3 years fa- 
vored the sweet potato meal from a palatability standpoint and gained as 
much during the gestation period when fed the sweet potato meal ration 
as when fed the corn meal ration. The ewes that received the sweet potato 
meal ration produced more milk after the lambs were born and thereby gave 
the lambs a faster growing start. 

Louisiana workers (15) report that dehydrated sweet potatoes have 
approximately 88 per cent of the value of yellow corn meal and are ap- 
proximately 17 per cent more valuable than ground snapped corn, in- 
eluding cob and shuck, for milk production. Good quality dehydrated 
sweet potatoes contained from 76 to 81 per cent T.D.N. and a poor quality 
product contained 71 per cent T.D.N. on the dry basis. Vitamin A 
analyses of the butterfat from milk produced by cows fed sweet potatoes 
were 19 per cent higher than those of butterfat produced by cows fed 
ground corn. The basal feeds were common lespedéza hay, alyce clover 
hay, or kobe lespedeza hay and cottonseed meal. Briggs et al. (2) of the 
Oklahoma Station recently reported that on the dry matter basis the 
average T.D.N. value of dried sweet potatoes for steers was 86.05 as com- 
pared to 85.80 for the corn. The basal feeds were alfalfa hay or prairie 
hay and cottonseed meal. Copeland (5) of Texas reported that one could 
expect 3.08 per cent more milk as a result of feeding corn than when 
feeding sweet potato meal. It also was noted that butter produced from 
cows on the sweet potato meal contained 37.98 I.U. of vitamin A per g. as 
compared with 31.11 I.U. from butter produced by cows fed yellow corn. 


Received for publication December 13, 1947. 
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Massey (14), in a study with 48 cows, reports that the cows which received 
the sweet potato meal ration produced 9.3 per cent more milk than did 
those fed the corn ration. 


EXPERIMENTAL PROCEDURE 


In the spring of 1946, eight Jersey cows of the University of Georgia 
dairy herd were paired into two groups (Groups A and B) and fed com- 
parative rations of sweet potato meal and ground snapped white corn. 
The constituents of the concentrate mixtures used in the experiment are 
shown in table 1. The mixtures were the same except that an equal a- 
mount of sweet potato meal was substituted for the corn in mixture 2 and 
equal parts of corn and sweet potato meal were used in mixture 3. The 
cows also were fed mixed lespedeza and grass hay ad libitum. The ani- 


TABLE 1 
Constituents of grain mixtures used in experiment 
Constituents | Mixture 1 Mixture 2 Mixture 3 

|) (Ib.) 
Ground snapped white corn .......... 200 100 
Sweet potato meal 200 100 
i 100 100 100 
| 100 100 100 
Cottomseed meal 135 135 135 
Bonemeal 9 9 9 
4.5 4.5 4.5 
mals were quartered in a dry lot except when being milked by machine 


twice daily. 

The double reversal method of experimentation (1, 4, 18) was employed 
in this work. Both Groups A and B were fed mixture 3, which contained 
equal parts of corn and sweet potato meal, during a preliminary period of 
14 days. Then Groups A and B were fed mixtures 1 and 2, respectively, 
during the first experimental period. The groups were changed alter- 
nately from one ration to the other during the second, third, and fourth 
experimental periods, each of which extended for 28 days. 

When the experiment was about one-third over, cows no. 7 and 8 had 
to be withdrawn from the experiment due to the incidence of mastitis. 
8 In view of the fact that these two cows were paired together before the 

experiment started, their removal affected the experiment only insofar as 
the number of cows in each group was reduced by one. 

Analysis of variance (4) was used in the statistical treatment of the 
liveweight and milk and butterfat production data according to two dif- 
ferent methods. Method 1 tripled the differences between the response of 
the cows on the two feeds during the second and third experimental periods - 
(-—a + 3b-3c + d) and gave equal weight to the differences during the first and 
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fourth periods. Method 2 (3) consisted of giving equal weight (a—b + e-d) 
to the differences incurred during each experimental period. 


RESULTS 


Chemical analysis of feeds. Sufficient quantities of both rations were 
mixed bimonthly so as to keep a fresh supply of feed on hand at all times. 
A representative sample from each batch of feed was analyzed for dry 
matter, ether extract, crude protein; nitrogen-free extract, crude fiber, 
ash and moisture. The data shown in table 2 reveal that the corn ration 
contained 0.70 per cent more moisture, 1.6 per cent more fiber, 0.50 per 
cent more protein, 0.30 per cent more fat, 1.0 per cent less ash and 2.20 
per cent less nitrogen-free extract than did the sweet potato meal ration. 
Very little difference in the chemical composition of the two mixtures was 
apparent. 

The work of Briggs et al. (2) and Rusoff et al. (15) indicates that the 


TABLE 2 
Average chemical anaiyses of experimental rationsa 
? Constituents 
Mixture Nitrogen- 
Moisture Fiber Protein Ash Fat free 
extract 
1 9.8 8.8 16.9 5.2 4.3 55.0 
2 9.1 7.2 16.4 6.2 4.0 57.2 


a Chemical analyses were made by personnel of the State Chemists Department. 


apparent digestion of coefficients of the protein, fat and fiber of dehy- 
drated sweet potato meal may be rather low. The Louisiana workers (15) 
point out that since the N.F.E. made up over 84 per cent of the dry matter 
in the dehydrated sweet potato, the apparent lack of digestibility of the 
other constituents had but little effect on the T.D.N. content and that 
the low content of protein precludes this product from being an important 
source of this nutrient. It would appear from these reports (2, 15) that 
the sweet potato meal ration (mixture 2) fed in this experiment may have 
been a little lower in digestible protein than the corn ration (mixture 1). 

Palatability. All of the cows relished the sweet potato meal (Porto 
Rico variety) ration from the start of the experiment; when the cows 
were changed from one ration to the other, they did not eat the corn 
ration as readily as they did the sweet potato meal ration. This is in 
agreement with the results obtained by Massey (14) of the Georgia Ex- 
periment Station and Seath (16) and Seath et al. (17). The Porto Rico 
variety of sweet potato was fed in these studies.. The Louisiana workers 
(17) observed in another study that, when the high-starch sweet potato 
variety, L-45, was compared with ground yellow corn meal in the ration, 
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from 1 to 4 days were required for all of the cows to become accustomed 
to the change in the rations. Then they ate the ration containing sweet 
potato meal as readily as they did the one containing corn meal. In re- 
gard to the varying degrees of palatability of sweet potato meal as reported, 
one should remember that this product is a relatively new livestock feed, the 
quality of which has not yet been standardized. The proportion of sweet 
potato meal to other constituents and the number of various ingredients 
used in the ration probably would have a definite relationship to the 
palatability of the ration containing the sweet potato meal. From the 
standpoint of color and palatability, the product used in this experiment 
was excellent. 
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Fig. 1. Curves showing mean milk yield of cows on experiment. (Group 4=X; 
Group B=0. Mixture 1=------ 3 Mixture 2 =——€; Mixttre 3 = 


The cows fed the sweet potato meal appeared to have a sleeker hair 
coat than did those fed the corn ration. There was no indication of any 
unusual looseness in the feces of the animals as the result of feeding the 
sweet potato meal; the feces of these cows were not as loose as those from 
the regular herd cows which were on green pasture. Massey (14) like- 
wise found no digestive disturbances among the cows fed sweet potato 
meal, although it seemed to have a more laxative effect than did the corn 
meal. 

Liveweight. The liveweight average per cow when fed the corn ration 
was 798 lb. as compared to 801 lb. when fed the sweet potato meal ration. 
Statistical treatment of the data according to the methods described pre- 
viously gave F-tests which indicate that there was no significant difference 
between the effect of the two feeds on the liveweights of the cows. 
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Milk and butterfat yields. A comparative study of the effect of corn 
and sweet potato meal on milk and butterfat production was made during 
each of the experimental periods. The milk production data (Fig. 1) 
reveal that although the level of production of Group B was higher than 
that of Group A, the trend of the lactation curves of the two groups of 
cows was very much the same throughout the experiment. The level of 
production of the two groups was about the same at the start of the study. 
The sharp drop in the curve of Group A during the period July 23 through 
July 29, inclusive, was attributed to a case of foot rot, which one of the 
cows had during that period. Group A was being fed sweet potato meal 
ration during this period. 

From the standpoint of total production, when the cows were fed the corn 
ration (mixture 1) they produced 5,752.1 lb. of milk as compared to 
5,741.2 lb. when fed the sweet potato meal ration (mixture 2). The 
butterfat yields of the cows when fed each of the experimental rations were 
calculated from a bimonthly butterfat test and the actual milk production. 
When fed the corn ration, the cows produced a total of 267.58 lb. of 
butterfat as compared to 268.72 lb. when fed the sweet potato meal ration. 
The F-tests indicate that there was no significant difference between the ef- 
fects of the two feeds on the amount of milk and butterfat produced. 


SUMMARY 


A comparative study of the effect of ground snapped white corn and 
sweet potato meal on the liveweight and milk and butterfat production of 
dairy cows was conducted during the spring and summer of 1946. Analy- 
sis of variance revealed no significant differences in the milk and butterfat 
production or in the liveweights of cows when the sweet potato meal or 
corn constituted 36 per cent of the concentrate mixture. The sweet 
potato meal was as palatable as the ground corn when each of these con- 
centrates constituted 36 per cent of the concentrate mixture. No ex- 
cessive or objectionable laxative effect upon the digestive system of the cows 
was noted when they were fed the sweet potato meal mixture. The cows 
fed the sweet potato meal had a sleeker, brighter hair coat than did those 
fed the corn ration. 
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CORRELATION BETWEEN THE LACTOSE CONTENT OF MILK 
AND THE CEREBROSIDE AND CHOLINE CONTENT OF BRAIN 


D. P. SADHU! 
Department of Dairy Husbandry, University of Missouri, Columbia 


Although the composition of cerebrosides is well known, their function 
is not understood. They are found in almost all tissues but are present in 
largest amounts in the brain. As the cerebrosides are relatively stable 
under various conditions (14, 15), they are believed to function as basic 
structural elements. Although the cerebroside composition of different 
brains has been studied (9, 12, 14, 15), a systematic study of their relation 
to other lipids has not yet been made. 

The cerebrosides have a galactose residue; sphingomyelins have a cho- 
line phosphoric acid residue. This led to the belief (1) that the two 
radicals might be interchangeable, that galactose might act as a choline 
sparer in the organism. If true, this would throw some light on the 
functions of lactose in milk, and also on the functions of cerebrosides and 
sphingomyelins. If there is such sparing of choline by galactose, it may 
be of significance in lipotropy and related phenomena. This problem 
was studied by feeding different levels of lactose. However, large amounts 
of lactose exert an unfavorable effect, apparently by competition with 
the glucose at the’ tissue centers where glucose is metabolized. A report 
(13) appeared on the effect of lactose feeding on the cerebroside content 
of the rat brain, but not on the change in choline distribution. There- 
fore, the author has attempted to find out if there is a correlation between | 
the lactose percentage in milk and the cerebroside content of the brain in 
several species of mammals. 

METHODS 


The brains of the various freshly killed animals were weighed, dried 
in a vacuum oven for 48 hours, pulverized, weighed, and extracted with 
absolute methanol in a Soxhlet apparatus for 36 hours. The choline in 
the extract was determined by the method of Glick (6) and the cerebro- 
sides by the method of Briickner (2,3). Figures 1 and 2 and table 1 show 
the correlation between choline and galactose in the brain and the la«tose 
in the milk. The effects of age, gestation, and cortical differentiation on the 
cerebrosides and choline contents of the several brains are presented in 
tables 2 to 4. 

RESULTS AND DISCUSSION 


No definite major function has yet been ascribed to galactose, although 
many minor functions have been attributed to it (1). Biochemically, 
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Fig. 1. Correlation of brain galactose with lactose percentage in milk of different 
species. (Each data point represents one animal.) 


galactose is more resistant to oxidation in the body than is glucose. 
greater stability of lactose led to the belief that galactoses form a hydro- 
philic group attached to the sphingosine base. As glucose may form a 
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Fig. 2. Correlation of brain choline with lactose percentage in milk of different 
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similar hydrophilic group, gluco-cerebrosides would be expected to exist 
in the body, and, indeed, gluco-cerebrosides have been isolated from the 
spleens of patients suffering from Gaucher’s disease (5, 7, 11) though 
the normal galacto-cerebrosides also were present (10). Since then gluco- 
cerebrosides also have been found in the normal cattle spleen (18) but 
never in the brain. It is likely that gluco-cerebrosides normally are pres- 
. ent side by side with galacto-cerebrosides but, since glucose is the only 
oxidative substrate for the brain, it is quickly oxidized, and, therefore, 
not detectable in the brain. Galactose, on the other hand, being resistant to 
oxidation, forms stable galactosides of brain cerebrosides. This assump- 
tion is substantiated by the presence of both gluco- and galacto-cerebro- 
sides in the spleen (8) but only galacto-cerebroside in the brain. 


TABLE 1 
Choline and galactose content of cerebrosides 
Choline Galactose 
Ne. estimations (% of dry matter) (% of dry matter) 

24 1.346 1.667 
12 0.846 2.456 
18 1.878 1.797 
10 1.306 2.621 
10 1.831 2.133 

6 1.368 1.915 
12 1.826 2.239 

6 1.979 3.995 
10 2.507 5.053 


It is true that galactose is synthesized by all animals, but in the mamma- 
lian series preformed galactose, supplied by lactose, is likely to determine 
the galactoside content in the phylogenetic scale of evolution. Feeding 
of lactose in nontoxic amounts increases galactoside formation in the 
rat brain (13). 

If the galactose can replace the choline phosphoric acid of sphing- 
omyelins, an inverse relationship may be expected between galactose and 
sphingomyelin contents of brain. Data on rat brain lipids (14, 15) show 
that as cerebrosides increase with age, sphingomyelins decrease. However, 
this is true only when these analyses are expressed as percentages of total 
brain lipids; both *cerebrosides and sphingomyelins show an increase in 
absolute amounts with increasing age. Figure 2 shows that when the cho- 
line contents of the brains of different mammals are compared with the 
lactose contents of milk, a positive correlation is obtained, although a 
negative correlation was expected. Even if sphingomyelins decrease with 
inerease of galactosides, there may be a simultaneous increase in other cho- 
line-containing lipids. As sphingomyelins were not estimated, this question 
cannot be settled. However, it should be noted, that the correlation be- 
tween lactose and choline is not very high, and, if a concomitant increase 
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in lecithins or choline fractions other than sphingomyelins occurs, a nega- 
tive correlation may be found between lactose and sphingomyelins. It 
would be interesting to estimate the galactose and sphingomyelin content 
of the brains of experimental animals fed graded amounts of galactose 


and choline. 


TABLE 2 
Influence of age on choline and galactose content of brains 
; Choline Galactose 
Species Age (% of dry matter) (% of dry matter) 
14 days 1.718 1.304 
Adult 1.346 1.667 
RE 20 days 1.630 1.180 
Adult 0.846 2.456 
22 days foeti 1.477 1.599 
Adult 1.878 1.797 
TABLE 
Influence of gestation on choline and galactose content of brain 
Choline (% of dry matter) Galactose (% of dry matter) 
Species 
Nonpregnant | Pregnant Nonpregnant | Pregnant 
1.346 | 1.493 1.667 | 2.568 
eee 1.878 1.274 1.797 2.684 
TABLE 4 
Choline and galactose content of cortex and medulla as compared to that 
of the composite sample of the brain 
dines Choline (% of dry matter) Galactose (% of dry matter) 
ies 
- Cortex | Medulla | Composite Cortex Medulla | Composite 
Ce os 1.755 | 1.833 1.826 2.185 2.243 2.239 
Dog 1.337 1.378 1.368 2.053 1.902 1.915 


Table 2 shows that there is an increase in the cerebroside content of the 
brain with age, confirming earlier results (14, 15). Table 3 shows an in- 
erease in brain cerebroside with increasing period of gestation, as might 
be expected, since lactose formation begins in the mother during the gesta- 
tion period. Table 4 shows no difference in cerebroside content of differ- 
ent species associated with difference in the degrees of cortical differentia- 
tion or with different proportions of cortical and medullary tissues. 


SUMMARY 

1. Nine species of mammals have been examined for the cerebroside 
and choline contents of their brains: Brain cerebrosides show a high 
positive correlation with the lactose percentage of respective milks. 


There 


| 
| 
| 
| 


* LACTOSE AND CHOLINE 351 


. is a slight positive correlation between the choline content of brains and 
the lactose content of the mothers’ milk. 

It is suggested that sphingosine base can reversibly take up galactose 
or choline phosphoric acid to form cerebrosides or sphingonyelins and, 
thus, cerebrosides may function as choline sparers. 

2. There is an increase of cerebrosides with age and gestation. There 
is no significant difference in the cerebroside distribution between cortex 
and medulla of the brains of the species studied. 


corer 
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ESTIMATING THE AMOUNT OF FEED DERIVED FROM PASTURE 
BY COWS IN THE CONNECTICUT DAIRY HERD 
IMPROVEMENT ASSOCIATION 


G. E. FRICK anp H. D. EATON} 


Departments of Agricultural Economics and of Animal Industries, 
University of Connecticut, Storrs 


In many problems of farm management, estimates of the contribu- 
tion of pasture to total annual feed consumption of dairy cows are desir- 
able. The most common methods for determining pasture yields may be 
classified broadly under three headings: (a) Yields per acre of pasture 
based on agronomic data, a procedure which involves clipping, drying, 
and chemical analysis of the pasture grasses. (b) By quantitative graz- 
ing, which measures the weight changes of livestock and involves estimating 
the yield of pasture from the recorded weight changes. (c) On the basis 
of milk production records, when total feed requirements are estimated, 
barn feeds are known, and pasture appears as a residual. The purpose 
of this paper is to enlarge on the latter method. 


EXPERIMENTAL PROCEDURE 


A measure of energetic efficiency of milk production which describes 
the input-output relationship of milk production was selected. The 
measure was applied to production and feed consumption records by 
month of lactation for cows freshening in the winter months when barn 
feed equaled total feed input. The computed efficiencies of milk production 
for the various months of lactation were applied to the milk production 
records for cows freshening in the various months and estimates were made 
of the total nutrients required by month of lactation. After the total nu- 
trients required were computed by month of freshening and month of 
lactation, the contribution of pasture was determined by deducting the 
known barn feeds from the estimated total requirements. 

A measure of energetic ejficiency of milk production. To obtain an 
estimate of a cow’s consumption of total digestible nutrients (T.D.N.), 
certain measures which describe the cow’s ability to convert feed into milk 
are used. These measures of energetic efficiency of milk production are 
based on records of milk output, feed intake, weight of cows, and so on. 

Various types of dairy-merit indices have been developed. Davis 
et al. (3) proposed a dairy-merit index relating fat-corrected milk 
(F.C.M.) and weight (W). Brody and Nisbet (2) and Kleiber sida relate 
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milk production to the three-fourths power of body weight. Other indices 
relating the amount of feed consumption and the amount of milk pro- 
duction, however, are much more applicable to this analysis. Brody (1) 
has developed a relationship which defines dairy merit as the ratio of 
milk-energy production to T.D.N. energy consumption. Based on the 
ratios of 1 lb. of milk to equal 340 calories and 1 lb. of T.D.N. to equal 
1,814 calories, the relationship is: 
340 x lb. 4% F.C.M. produced 
Dairy-merit ratio= 7 574 of T.D.N. consumed 

Brody used this for comparing milk producing capabilities of various 
cows within breeds and between breeds and also to compare different 
mammals. He found that dairy merit varied between different mammals 
and that the larger breeds of dairy cows had a lower dairy merit than the 
smaller breeds. 

Dairy merit by month of lactation. Brody’s analysis and use of the 
concept of dairy merit was entirely on an annual basis. In this study 
his measure is adapted to monthly input-output data in order to develop 
dairy-merit indices which lead to a determination of the total T.D.N. con- 
sumption and the feed derived from pasture. With the established 
measures of dairy merit by month of lactation, records of milk produc- 
tion may be used to derive monthly feed requirements. Deducting re- 
corded amounts of T.D.N. in barn feed from tome required nutrients 
should give the contribution of pasture. 

The records from ten D.H.I.A. herds over a period of 10 years from 
1935 through 1944 served as the source for input-output records. A 
total of 1,200 lactation records from Holstein cows was obtained, with 100 
records in each month of freshening. While these records are subject to 
the usual limitations in applying a single day’s performance to estimate 
an entire month, the records of concentrate feeding were taken on an 
individual basis and appeared to be reasonably accurate. The records of 
barn-fed roughages, however, were recorded as the average of several cows 
or the entire herd. This method of computing roughage consumption 
would tend, among other things, to obscure any possible differences that 
may have been associated with the stage of lactation. 

The input-output relationships developed from D.H.I.A. data were 
based only on those months when pasture was unimportant. This was 
done on an average basis by combining figures for the barn-feeding months 
from December through March for all months of freshening, and so ob- 
taining average inputs and outputs for each month in the lactation cycle. 


RESULTS 


The dairy-merit ratios for the different months of lactation, calculated 
according to Brody’s formula, are given in table 1. Since feed inputs 
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do not decline as rapidly as milk production during the lactation period, 
dairy merit decreases throughout the period. Disregarding the results 
for the first partial month, dairy merit averaged about 34 per cent during 
the second month and 20 per cent during the ninth month, an average de- 
cline of 2 per cent per month. The tenth through twelfth months of 
lactation are subject to more rapidly declining milk production and dairy 
merit, presumably as a result of advancing gestation. 


TABLE 1 
Estimates of dairy merit by months during the lactation period 
Av. lb. Av. Ib. 
Mo. of : % 
of milk of T.D.N. 
lactation per month per month dairy merit 

448 195 43.3b 

2 1160 635 34.2 

3 1048 626 31.3 

4 958 614 29.2 

5 870 594 27.4 

6 799 576 26.0 

7 736 558 24.7 

8 650 538 22.6 

9 557 520 20.1 

10 393 490 15.0, 
11 267 475 10.5 
12 162 456 6.7 


« Milk production has been converted to 4% F.C.M., while feed inputs have been con- 
verted to pounds of T.D.N. on the basis of 0.75 per Ib. of grain, 0.50 per Ib. of hay, and 
0.18 per lb. of ensilage. ; 

b Based on production and feed for an average of 10.8 days during the month. Since 
feed inputs were allocated in the ratio of 10.8 to 30, the amount fed after freshening 
probably is underestimated and the calculated lactational efficiency correspondingly high. 


Estimating required nutrients, and the contribution of pasture. The 
dairy-merit ratio defined by Brody may be converted to give directly the 
amount of feed obtained from pasture. The formula is as follows. 

Pounds of T.D.N._ 340xF.C.M._ Pounds of T.D.N. 
from pasture 1,814x D.M. from barn feed 
where D.M. represents the previously calculated dairy-merit ratios. 

A first attempt at an estimate of pasture will consider the feed equiva- 
lent obtained from pasture for cows freshening in the month of January. 
Table 2 summarizes the computations. These estimates indicate that such 
cows obtained about 6 per cent of their April feed requirements from 
pasture, 50 per cent of their May requirements, 74 per cent of their June 
requirements, and so on. On an annual basis, pasture accounted for 37 
per cent of the total feed requirements. 

Monthly feed requirements from cows calving in each month of freshen- 
ing were computed in a manner similar to that for cows freshening in 
January. Having computed the feed requirements and the breakdown 
of source of feed, whether from pasture or from barn feeds, it is possible 
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to combine feed records by month of lactation and by month of freshening. 
The monthly composite feed records for a herd organization with equal 
numbers of cows freshening in each of the calendar months may be ob- 
tained in this manner. Table 3 summarizes the amounts of recorded nu- 
trients from grain, hay and ensilage, and the total required T.D.N. based on 
milk production. The amount of pasture was found by deducting the 
total recorded T.D.N. per day from the total required T.D.N. per day. 
When the cows are not getting pasture, this figure would be expected to 


TABLE 2 


Estimates of monthly feed requirements and nutrients obtained 
from pasture for cows freshening in January 


Barn-fed Estimated T.D.Ne 
Month TD.N. per From all 
month From pasture 
(1b.) (1b.) (1b.) (lb.) (%) 
457 556 543 — 13¢ - 2.44 
1058 597 580 - 17 - 29 
1079 633 646 + 13 + 2.0 
951 571 610 + 39 + 6.4 
980 332 670 +338 + 50.4 
906 172 653 +481 + 73.7 
825 179 626 +447 +714 
756 181 627 + 446 +71.1 
654 207 610 +403 + 66.1 
536 276 670 +394 + 58.8 
306 435 546 +111 + 20.3 
186 478 520 + 42 . + 81 
8694 4617 7301 2684 36.8 


a Using estimated dairy merit from table 1. 

> Since cows in the sample freshened throughout the entire month, the data applied 
to an average period of only 10.8 milking days. 

¢ Difference between T.D.N. from all sources and barn-fed T.D.N. 

4 Fer cent pasture is of total feed requirements. 


be zero and any plus or minus amounts would be due to inaccuracy of the 
method. The fact that these differences are quite small, however, sug- 
gests that the errors in the use of this method are not large. 

On an annual basis (table 3), considering a herd with equal. numbers 
of cows freshening in each of the calendar months, pasture accounts for 
36 per cent of the total T.D.N., grain contributes 27 per cent, hay 21 per 
cent and ensilage 16 per cent of the total nutrients. The contribution 
of pasture to total feed requirements of cows freshening in the various 
months varies from a high of 38 per cent for cows freshening in March 
to a low of 33 per cent for cows freshening in August. For brevity, tables 
similar to table 2 are not presented for cows freshening in the months 
from February through December. 
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DISCUSSION 


There are several limitations to the measure used in this analysis. As 
stated by Brody, dairy merit varies from cow to cow and is affected by 
such factors as changes in body weight and size. Since no weight data 
were available for the D.H.I.A. records used in this analysis, changes in 
body weight due to overfeeding or loss of flesh as well as to natural growth 
may have influenced the dairy-merit indices. Dairy merit is affected by 
age, which includes a joint relationship of increased body size and ad- 
vanced maturity as related to increased milk production. This relationship 
is particularly important when working with lactation curves, since the 
slope of the production curve varies for cows of different ages; therefore, 
results are affected by the age of the cows in the sample. Dairy merit is 
a function of feeding levels and not a constant; the curvilinear total input- 
output curve based on smoothed data as given by Jensen et al. (6) would 
correspond to dairy-merit ratios increasing from 23.0 per cent at 6,000 lb. 
of 4 per cent F.C.M. output to 25.4 per cent at 8,000 lb. of 4 per cent 
F.C.M., and then decreasing to 23.6 per cent at 10,000 Ib. of 4 per cent 
F.C.M. Duiry merit varies with environment, especially temperature. Re- 
gan and Richardson (9) found that higher temperatures had an adverse 
effect upon milk production. Some degree of error in the estimation of 
pasture could be explained on the basis of temperature, since dairy-merit 
indices were-based on the winter months when temperature, as well as the 
other environmental conditions, was fairly constant. 

While the measure under discussion has these limitations, it may prove 
particularly useful in two cases. First, as shown above, an estimate of 
the pasture consumption of a herd can be computed. Second, this measure 
could be used as a means of estimating pasture yields on a seasonal per 
acre basis. This would provide another measure for estimating pasture 
consumption on individual farms as well as an additional check on pasture 
studies involving lactating dairy cows, in which clipping and grazing 
methods are used. No significant changes would need to be made in the 
managerial techniques now used in the grazing methods as employed by 
Hodgson and Shepherd (5) or in the procedures recommended by the 
Joint Committee of the American Society of Agronomy, American Dairy 
Science Association and American Society of Animal Production (8). The 
results, however, would provide another comparison between the clipping 
(actual growth) and the grazing (actual consumption) methods. Hodgson 
et al. (4) found some divergence in the two methods which might be verified 
and explained by the use of a third comparison. 


SUMMARY 


The residual method was used in order to determine the contribution 
of pasture to total feed supply for a sample of 1,200 Holstein cows from 
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10 D.H.1.A. farms in Connecticut. One of Brody’s measures of dairy 
merit was combined with the input-output records of the 1,200 cows. 
Dairy-merit indices were computed for each month of lactation on the basis 
of winter feed and production records. Pasture contributions then were 
determined by month of lactation for cows freshening in the various months. 
Pasture accounted for 38 per cent of the total feed for a cow freshening 
in March and 33 per cent of the feed for a cow freshening in August, on 
an annual basis. These were the highest and the lowest percentages, 
respectively. 

On a yearly herd basis, using an equal number of cows freshening 
in each month, pasture accounted for 36 per cent of the total T.D.N. intake, 
grain for 27 per cent, hay for 21 per cent, and ensilage for 16 per cent 
of the total nutrients. 

While there are limitations, this method may be used in computing 
pasture yield on a seasonal per acre basis. This would provide an addi- 
tional check on pasture studies in which clipping and grazing methods 
are used. 
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EFFECT OF WATER SPRINKLING WITH AND WITHOUT 
AIR MOVEMENT ON COOLING DAIRY COWS 


D. M. SEATH! anp G. D. MILLER 
Dairy Research Department, Louisiana Agricultural Experiment Station, Baton Rouge 


The knowledge that cattle produce some insensible perspiration yet 
lack true sweat glands (1) has caused a great deal of speculation among 
livestock men as to just how much effect artificial sprinkling or wetting 
by rain may have on cooling cows during warm weather. Likewise, there 
is much difference of opinion as to how much effect air movement, such as 
wind, may have on the cooling of cows. This applies to cows prior to 
sprinkling as well as after sprinkling. 

In a previous experiment at this Station (4) it was found that milk 
cows when removed from the sunshine to shade cooled much faster when 
sprinkled with water thar. when not sprinkled. Body temperatures for 
those sprinkled reduced to normal levels in 1 hour, while those not sprinkled 
averaged approximately 0.5° F. higher. Also, the reduction in respiration 
rate was almost twice as great for those sprinkled as for those not sprin- 
kled. Unpublished results of other Louisiana Station experiments (3) 
have shown that natural rain tends to cool milk cows rapidly. Experi- 
mental work in India (2) has shown this same tendency, with the body 
temperatures of water buffaloes, hill cattle, and sheep dropping consider- 
ably and those of zebu cattle showing somewhat less reduction due to heavy 
natural showers. It was found that wetting animals by hosing for 3 min- 
utes was as effective in cooling water buffaloes as was allowing them to 
wallow for 20 minutes or for 1 hour. 

In a later Indian experiment (5), 15 water buffaloes produced signifi- 
cantly more milk when wetting of their bodies was carried on by splashing. 
The authors concluded that body wetting was essential for water buffaloes 
during the hot months. . 

As reported by Kendall (1), the water lost by insensible perspiration 
by cattle on a maintenance ration was two to three times greater than 
that passed in the urine. This loss, he reports, may vary 12 or more lb. 
per day, with decreases accompanying a drop in air temperature. This 
large moisture loss, while not true sweat, appears to be relatively important, 
and the variations normally occurring may be associated with air movement 
as well as with changes in air temperatures. This experiment was designed 
to determine the importance of these factors plus others associated with 
air movement and body sprinkling on the cooling of dairy cows. - 


Received for publication January 12, 1948. 
1 Now at the University of Kentucky. 
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EXPERIMENTAL PROCEDURE 

Six Jersey cows in milk were utilized in a 2x2 factorial design (6), 
being divided as equally as possible into two groups of three cows each. 
Twelve warm clear days between July 11 and August 5, 1947, were selected 
for conducting this experiment. On each day selected all six cows were 
tied outside in the sun between 12:00 noon and 2:00 p.m., after which 
records were made of respiration rates taken from flank movements and of 
rectal body temperatures. Following this, three of the cows were com- 
pletely wet by use of a hand sprinkler containing water averaging ap- 
proximately 85° F. in temperature. Then the cows were put into a special 
section of the experimental barn. This section was enclosed and rectang- 
ular in shape with a 40-inch exhaust fan at one end. Panel-like doors 
could be opened at the far end when the fan was running to permit circu- 
lation of air. The area was divided into three stalls but the sides of the 
stalls were not solid, thus allowing air circulation. Two cows were tied in 


TABLE 1 


Factorial design for determining effectiveness of water sprinkling on cooling dairy cows 
(6 Jersey cows) 


Sprinkling procedure 
Test days Fan operation 7 
Group A Group B 
1, 5, 9 Without fan Dry Wet 
2, 6, 10 Without fan Wet Dry 
4, 7, With fan Wet Dry 
3, 8, 12 | With fan Dry Wet 


® 3 cows in each group. 


each stall, one at each end, and changes from stall to stall were made 
systematically from day to day. On half of the days the fan was started 
as soon as the cows entered the stall and continued running for 1 hour. 
During the other days the cows remained in the stalls without the fan being 
in operation. Tests made for wind velocity by use of a Taylor Biram-type 
anemometer were rather unsatisfactory but showed practically no detect- 
able movement near the floor and from 40 to 240 feet per minute at levels 
between the cows’ bellies and their backs. The division of the cows and 
treatments is given in table 1. 

As shown, each treatment was performed on three different test days. 
This particular design, as can be seen, has the effects of fan versus no fan 
confounded with differences caused by variations between test days (6). 
The effects of treatments as described were determined by noting changes 
in body temperature and respiration rate after cows had remained 0.5 
hour and 1 hour in the special section of the experimental barn. 

RESULTS 
Records on cows while in sur, After the cows had remained in the 
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TABLE 2 


Average body temperatures and respiration rates of individual cows after 
standing in sun for 2 hours 


Respiration rate 


Body temperature (°F.) (times per min.) 


Range Av. Range Av. 


102.1-104.7 103.47 80-130 106.3 
101.5-103.4 102.46 66-115 89.3 
101.3—105.1 103.36 92-138 112.5 
103.8—107.4 105.91 136-175 153.9 
101.2—104.0 102.84 75-132 104.9 
101.5-104.6 102.92 68-106 86.8 


sunshine for 2 hours, the rectal body temperatures (table 2) ranged from 

101.2 to 107.4° F. and averaged 103.49° F. The average temperature 

prior to the cooling treatments thus was approximately 2.0° F. higher than 

that which usually is considered normal. Respiration rates varied from 66 

to 175 per minute, with an average of 109. This average was more than 

twice as high as were the respiration rates during cool weather. 

The variations shown in these preliminary records prior to cooling | 

- appear extremely large. Much of this variation was due to differences 


TABLE 3 


Comparative average reductions in body temperatures of cows due to wetting 
and air movement ~ 


. Decrease in body temperature 
Atmospheric records at 2 p.m. of te. 


Test days 


Sprinkled 
group 


(%) (° F.) (° F.) 
Without fan 


Temperatures Humidity Dry group 


0.63 0.83 
0.77 1.77 
0.53 1.07 
0.47 1.07 
9.70 1.07 
1.10 1.77 


0.70 1.26 


363 
Cow no. ~~ 
X1 
4 
X5 
12 
X7 
| 
1 90 36 
2 92 45 
5 94 46 : 
6 87 29 
9 93 50 
10 92 48 
Av. 91.3 42.3 
. With fan 
4 92 42 1.47 © 1.77 ' 
3 90 61 1.00 1.43 
. 7 | 97 47 1.30 1.77 
8 94 49 1.33 2.03 
: 11 94 43 1.70 1.90 
12 96 44 1.53 2.17 
Av. 93.8 47.7 1.39 1.84 
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between individual cows as well as to the day to day variability found 
in air temperatures (table 3). Air temperatures ranged from 87 to 97° F. 
and averaged 91.3° F. on days when the fan was not used and 93.8° F. 
on the days when the fan was used. 

Influence of cooling on body temperatures. Statistically significant dif- 
ferences (6) were found in favor of sprinkling as contrasted to not sprin- 
kling and in favor of air movement caused by fan as compared to no fan 
(tables 3, 4 and 5). Cows left dry without fan showed an average de- 
crease in body temperature after 0.5 hour of 0.28° F. as contrasted to 0.62° 
F. with fan alone, 0.83° F. for sprinkling alone, and a decrease of 1.42° F. 
for cows receiving both sprinkling and fan. At the end of 1 hour for the 
non-sprinkled and non-fan treatment, the decrease in body temperatures 
averaged only 0.70° F., and for sprinkling plus fan, 1.84° F. 


TABLE 4 


Effect of sprinkling and air movement on changes in body temperature and 
respiration rate at end of 0.5 hour 


Av. reduction in body "‘pieeeti Av. reduction in respiration rate 
after 0.5 hr. after 0.5 hr. 
Cow 
no. Without fan With fan Without fan With fan 


Dry | Sprinkled | Dry | Sprinkled | Dry | Sprinkled | Dry | Sprinkled 


(° F.) 2.) F.) (*F.) (times per minute) 
X1 0.93 0.53 0.57 1.30 24.0 35.7 35.3 41.3 
4 0.33 0.57 0.73 0.83 25.0 32.0 22.0 52.0 
X5 0.33 0.97 0.90 1.23 25.7 30.0 37.7 40.7 
12 |-0.10 1.70 0.53 2.47 - 3.0 64.3 18.0 43.0 
x4 0.10 0.57 0.37 1.50 16.7 31.0 26.7 48.0 
X7 0.40 0.63 0.63 1.20 10.0 30.7 23.0 29.0 


AV. 0.28 0.83 0.62 1.42 16.4 37.3 27.1 , 42.3 


The trend appears to be consistent whether considered for individual 
test days (table 3) or for individual cows (tables 4 and 5), except in the 
ease of the cows sprinkled without fan; those cows had cooled more at the 
end of 0.5 hour than had the dry cows with the benefit of fan. This was 
reversed, however, at the end of 1 hour, when the fan-treated cows were 
the cooler, thus showing the slower cooling effect produced by the fan 
alone. 

Influence of cocling on respiration rates. For cows receiving the 
sprinkling treatment in this experiment, respiration rates per minute 
decreased more on an average at the end of 0.5 hour of cooling (table 4) 
than at the end of 1 hour (table 5). The cows left dry either with or 
without fan failed to follow this trend, 7.e., those without fan decreased 
an average of 16.4 respirations per minute at the end of 0.5 hour and 20.8 
at the end of 1 hour. With fan, the decrease was 27.1 at the end of 0.5 
hour and 37.1 at the end of 1 hour. In contrast, those sprinkled decreased 
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37.3 at the end of 0.5 hour and 31.8 at the end of 1 hour; those with 
sprinkling and fan reduced 42.3 times per minute in 0.5 hour and 35.3 at 
the end of 1 hour. 

Cow no. 12 (table 4), on an average, failed to decrease either in respira- 
tion rate or body temperature at the end of 0.5 hour when left dry and 
without fan. At the end of 1 hour a slight average reduction in respiration 
of 3 times per minute was shown, while body temperature also showed an 
average decrease. This particular cow suffered much from exposure to 
sunshine and had high body temperatures and respiration rates prior to 


TABLE 5 


Effect of sprinkling and air movement on changes in body temperature and 
respiration rate at eid of 1 hour 


Av. reduction in body temperature Av. reduction in respiration rate 
dite after 1 hr. after 1 hr. 
no. Without fan With fan Without fan With fan 
Dry | Sprinkled | Dry | Sprinkled | Dry | Sprinkled | Dry | Sprinkled 
(° F.) (oR) (° F.) (times per minite) 


Xl 1.13 1.20 1.53 1.97 34.3 35.0 44.0 40.3 
4 0.43 0.83 1.00 1.27 21.7 31.3 38.7 41.3 
X5 0.77 0.93 1.80 1.87 28.0 25.7 47.3 34.0 
12 0.77 2.90 1.27 2.70 3.0 64.0 36.7 34.3 
X4 0.40 0.80 1.30 1.70 ° | 23.3 15.3 29.0 39.7 
X7 0.70 0.90 1.43 1.57 14.7 19.7 26.7 22.3 


Av. 0.70 1.26 1.39 1.84 20.8 31.8 37.1 35.3 


cooling. The fact that she had calved only shortly prior to the start of 
the experiment partially explains her unusual reactions. 


DISCUSSION 


Results from this experiment give information in addition to that al- 
ready published (4) concerning the cooling of cows in Louisiana. Of 
particular interest is the added information that the circulation of air 
by a fan greatly increases the cooling of both the non-sprinkled and 
sprinkled cows. For the non-sprinkled cows fanning increased the cool- 
ing rate by convection because the ambient air temperature was below 
that of the body. Perhaps evaporation of insensible perspiration also 
is a factor, but this is a problem which remains to be investigated. There 
is need for partitioning the heat loss between convection, vaporization, 
and radiation, all of which are affected by the vapor pressure of the air 
and skin and by the air movement. 

These trials showed that the least cooling of cows took place without 
any sprinkling or air. circulation and the best results were secured when 
cows were first sprinkled and then subjected to air circulation. The use 
of sprinkling-alone or fan alone produced essentially equal results, with 
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sprinkling producing the greater drop in both body temperature and 
respiration rate at the end of 0.5 hour (table 4) and the fan being the 
more effective by the end of 1 hour (table 5). In these comparisons it is 
of interest that sprinkling alone produced a lower respiration rate at the 
end of 0.5 hour than was present after 1 hour. This was not true for 
body temperature, which is much slower to respond to cooling treatments. 
The fact that the cows were sprinkled just once and with water at approxi- 
mately 85° F. probably helps explain why the maximum reduction in 
respiration was secured at the end of the 0.5-hour period. 


SUMMARY AND CONCLUSIONS 


When cows were removed from sunshine, sprinkled with water and 
then subjected to a gentle breeze produced by a fan, they showed rapid 
changes toward normal body temperature and respiration rate. Shade 
alone showed a small change in that direction, while the fan alone and 
sprinkling without a fan were intermediate in their effects. 

The results of this experiment give valuable information on how rain 
and wind as produced by nature tend to cool milking cows during summer 
months. The results also suggest the need for further experimental work 
on how mechanical sprayers and fans may be utilized economically during 
summer when nature is not producing wind or rain. 
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MEASUREMENT OF FLUORESCENT MATERIALS IN MILK 
AND MILK PRODUCTS? 


ROBERT JENNESS anp S. T. COULTER 


Divisions of Agricultural Biochemistry and Dairy Husbandry, 
University of Minnesota, St. Paul 


A number of workers in recent years have shown that various dehy- 
drated food products and extracts thereof emit blue fluorescence when 
subjected to ultraviolet radiation. The intensity of fluorescence increases 
during storage of the products, and, in some eases, is correlated with loss 
of palatability, as Frvd and Hanson (8) found with dried eggs. Others, 
notably at the National Research Council of Canada (28, 36, 40, 41, 42, 43), 
have demonstrated that heat treatment and storage of dried egg increase 
the blue fluorescence of a 10 per cent potassium chloride extract (26, 27) 
of the defatted powder. While Pearce (21) at first postulated that the ac- 
tive fluorescing materials in such extracts are hydrolytic products of the 
proteins, it appears much more likely that they arise by interaction of 
the proteins with reducing sugars (1, 13, 20, 25, 33). Furthermore, al- 
though Pearce and Thistle (26) and Thistle et al. (35) concluded that 
loss of palatability of dried egg is correlated significantly with increase in 
fluorescence of the salt-soluble constituents, others (2, 7) have presented 
evidence indicating a much closer relation between flavor and fluorescence 
arising in the lipide fraction by reaction of lipide amines with aldehydes 
(5, 6). Fluorescence has been suggested as an index of storage deteriora- 
tion of dehydrated pork, dried banana, dried parsnip, ration biscuits, and 
butter (22) and also for following development of rancidity in lard (10). 

Only very meager data are available on the fluorescence of milk, dairy 
products or milk constituents. It is well known that normal fresh milk 
emits greenish-yellow fluorescence when irradiated with ultraviolet light 
(3, 30) and that this fluorescence is due principally to riboflavin (34, 44). 
Gerngross and Schultz (9) observed that irradiation of milk causes an 
alteration in fluorescence from yellow to blue, perhaps by conversion of 
riboflavin to lumichrome (17), although Raoul’s (31) data do not substan- 
tiate this explanation. Radley (29), finding that severe heat treatment 
and roller drying of milk shifted its fluorescence to the blue, attributed 
this change also to a breakdown of riboflavin. 

To date the only published quantitative data on the fluorescence of 
milk other than that due to riboflavin are those of Pearce (22, 23), who 
studied the salt-soluble fluorescent compounds of defatted? dry whole milk. 

* Received for publication January 20, 1948. 
1 Paper no. 2379, Scientific Journal Series, Minnesota Agricultural Experiment Sta- 


tion, St. Paul. 
2It is not clear in the original just what solvent was used to extract the fat or how 


complete an extraction was attained. 
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He found: (a) greater initial blue fluorescence in extracts from spray 
dried than in those from roller dried milk@and (b) decided increases upon 
storage. Since the increase in fluorescence was only slightly correlated 
with loss of palatability, Pearce (22, 23, 24) has concluded that fluores- 
cence is not a satisfactory index of palatability in milk powder. 

The fluorescence of the lipides of milk has not been studied extensively. 
Morgan and MacLennan (19)* found that the fluorescence of butter and 
butterfat is yellow in contrast to that of margarine, which is blue, and 
Pearce (22) has reported a decidedly greater blue fluorescence in a butter 
serum (in 10 per cent potassium chloride solution) from rancid than from 
fresh butter.* This latter observation has been made the basis of a method 
for assessing deterioration in butter (11). 

The fact that several proteins, including casein, exhibit fluorescence 
when illuminated with ultraviolet has been demonstrated by Reeder and 
Nelson (32) and also by Vlés (39). 

The work reported in this paper represents an attempt to develop a 
method capable of distinguishing among blue fluorescing materials pro- 
duced in milk by such reactions as (a) breakdown of riboflavin or other 
reactions producing soluble blue-fluorescing material (b) lipide-amine- 
aldehyde interaction, and (c) interaction of protein and sugar. It was 
hoped that such a method would prove of value in following the course of 
storage deteriorations of dry milk products and possibly might serve as an 
objective criterion of palatability changes. 


METHOD 


In attempting to segregate fluorescing compounds from the several pos- 
sible sources, a standard empirical method was devised involving fraction- 
ation of the constituents of milk into four categories: (I) those soluble 
in 67 per cent acetone; (II) those insoluble in 67 per cent acetone but 
soluble in acetone-ether (20:80); (III) those insoluble in (I) or (II) but 
soluble in 10 per cent potassium chloride; and (IV) those insoluble in (I), 
(II), or (III). This method is applicable to fluid milk or to dry milk re- 
constituted to a fresh basis. For dry whole milk, a 4-g. sample may be re- 
constituted by shaking with 31 ml. of distilled water. 

The fractionating procedure is as follows: Add two volumes of acetone 
to one volume of milk or reconstituted milk, mix thoroughly, and filter 
through 15 em. paper (S. and §S. no. 597) which previously has been ex- 
tracted exhaustively with 67 per cent acetone (2 acetone+1 water). Wash 
the precipitate on the filter with two successive 10-ml. portions of 67 per 
cent acetone and make the combined filtrate and washings up to 100 rl. 
with 67 per cent acetone. This constitutes extract I. 


3 See also review by Déribéré (4). 
4It is not stated whether the sample exhibited hydrolytic or oxidative rancidity. 


. 


FLUORESCENT MATERIALS IN MILK 369 


Grind the precipitated residue from the first extraction with 20 ml. of 
C.P. acetone, transfer to a 250-ml. Erlenmeyer flask stoppered with a foil- 
covered cork, shake mechanically for 10 minutes and filter through 15 cm. 
paper (S. and §. no. 597). Further extract by shaking mechanically for 
10 minutes with each of two successive 40-ml. portions of anhydrous ether. 
The combined acetone-ether filtrates made up to 100 ml. with ether con- 
stitute extract II. Although the solvent extracts small amounts of fluo- 
rescing material from the filter paper, no appreciable error is introduced 
if the blank is filtered in the same manner as the sample. 

Dry the remaining protein residue by exposure to air at room tempera- 
ture for 1 hour. Shake a 1-g. sample of it with 25 ml. of 10 per cent 
potassium chloride solution for 10 minutes and filter, again using S. and 
S. no. 597, 15 em. paper. Wash the residue with two successive 25-ml. 
portions of the 10 per cent potassium chloride solution and make up to 
100 ml. with 10 per cent potassium chloride. This is extract III. The 10 
per cent potassium chloride does not extract fluorescing materials from the 
paper. 

Extracts prepared in this manner were crystal clear. It will be noted 
that extract I is essentially identical to the filtrate used by Hand (12) for 
determination of riboflavin. To determine riboflavin, prepare tubes as 
follows and measure their fluorescence with the Coleman photofluorometer, 
using filters B-2 and PC-2 (see Hoffer et al. (15) ). 


Reading A—1 ml. filtrate+9 ml. 67 per cent acetone+1 ml. water 
” B—1 ml. filtrate + 9 ml. 67 per cent acetone +1 ml. ribofla- 
vin solution containing 1ly/ml. 
” C—Same as B but with fluorescence quenched with approx- 
imately 20 mg. of sodium hydrosulfite. 


Then: 
5) = y riboflavin per ml. filtrate 
= mg. riboflavin per 100 g. powder. 


Determine blue fluorescence in each extract with the Coleman photo- 
fluorometer using filters B-1 and PC-1. Adjust the galvanometer to read 
70 with a quinine sulfate solution containing 0.2y/ml. Make blank deter- 
minations and report results in terms of net galvanometer readings multi- 
plied by any necessary dilution factor. 

For fresh whole milk and fresh dry whole milk it usually was necessary 
to dilute an aliquot of the acetone extract with an equal volume of the 67 
per cent acetone solvent in order to obtain a reading on the scale. The 
ether and potassium chloride extracts from these products gave readings 
on the scale without dilution. In many aged samples, considerable dilu- 
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tion of the acetone and potassium chloride extracts was necessary, but 
rarely was it found necessary to dilute the ether extracts. It appeared de- 
sirable to express all results on a common basis and consequently net 
fluorescence readings were multiplied by dilution factors to convert them 
to the basis of fluorescence intensity of the 100-ml. extracts. For example, 
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DILUTION OF SAMPLE (ML. PER 10 ML.) 


Fic. 1. Relation of fluorescence to dilution of extracts I and III. Indicated ali- 
quots of the extracts were diluted to 10 ml. for fluorescence determination. 


a sample diluted by ten times and reading 82.5 with a blank of 31.5 would 
have a net fluorescence of (82.5-—31.5) x10 or 510. This procedure appears 
justified by the fact that over the range covered by the instrument the 
relation between net fluorescence and concentration of the acetone or po- 
tassium chloride extracts is linear and passes through the origin, as is 


illustrated in figure-1. 


‘ 
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MATERIALS 


1. Dried milk was prepared from University herd milk with the experi- 
mental drying equipment of the University of Minnesota. 

2. Casein was prepared from fresh skim milk by the method of Van 
Slyke and Baker (38) as modified by Van Slyke (37), with the exception 
that the extraction with fat solvents was omitted. Calcium phospho- 
caseinate sols, used as a base for several series of simplified systems, were 
prepared by dispersing 100 g. of dry casein in 3 1. of saturated limewater, 
chilling in an ice bath and adding slowly with vigorous agitation 350 ml. 
of a solution containing 2.98 g. magnesium oxide, 34.47 g. potassium di- 
hydrogen phosphate and 21.95 g. citric acid monohydrate per liter. Dur- 
ing this back titration the following materials also were added: 1.014 g. 
potassium sulfate, 1.260 g. potassium carbonate, 5.600 g. sodium chloride, 
1.264 g. potassium chloride, and 3.556 g. calcium hydroxide. The final pH 
of the sol was 6.7; it was very milky and reasonably stable. 

3. Milk serum protein was prepared by removal of casein from skim 
milk with acetate buffer at pH 4.7, followed by exhaustive dialysis of: the 
serum, concentration by pervaporation, freezing, and drying from the 
frozen state. 

4. The lactose employed was of USP grade. 

5. Mik fat usually was obtained by rendering butter and decanting 
and filtering the fat layer. For one experiment a sample of fat was ex- 
tracted from whole milk by a macro-adaptation of the Roese-Gottlieb 
method. Milk fat was incorporated into the simplified systems by emulsi- 
fication with a hand homogenizer. 

6. The phospholipide-protein-complex constituting the so-called ‘‘fat 
globule membrane’’ was obtained by concentrating and drying from the 
frozen state the-buttermilk and butter serum obtained by churning cream 
washed by the method of Jenness and Palmer (16). 

7. Riboflavin was obtained from the Eastman Kodak Company. 

8. Ascorbic acid was obtained from Hoffmann-LaRoche, Inc. 


EXPERIMENTAL 


Partition of milk constituents among the various fractions. Some 
analyses of the several extracts were undertaken to ascertain how the con- 
stituents of milk are partitioned by the method used. All of these analyses 
were made on extracts from whole milk samples, six being dry and one 
liquid. The data are presented in table 1. 

Extract I contains 36-43 per cent of the total dry matter of the 4-g¢. 
sample. The largest component of this dry matter is lactose; in fact, nearly 
all of the lactose of the sample appears in this extract. Undoubtedly the 
failure to recover the lactose quantitatively in extract I is attributable 
to incomplete washing of the sugar from the precipitate. The lactose de- 
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terminations were made by evaporating an aliquot of the extract nearly to 
dryness, making up a definite volume with zine sulfate and sodium hydrox- 
ide solutions according to McDowell (18), filtering and determining 
lactose in the filtrate by the chloramine-T method of Hinton and Macara 
(14). 

Some nitrogenous material is present in extract I. The amounts of 
15.5 to 18.6 mg. per 100 ml. of extract correspond to 46.5-55.8 mg. per 
100 g. of milk (12 per cent solids) and hence are somewhat greater than 
the usual non-protein nitrogen content of milk. Of course extract I also 


TABLE 1 
Analyses of extracts 
Extract I Extract IT Extract III 

(% of (mg./100 (% of (% of (mg./100 (mg./100 
sample) ml.) sample) sample) g. fat) ml.) 

Dry whole milk f 
5a 36.4 15.5 29.8 29.8¢ 3.10¢ 62.0 
Liquid whole milk 


@ Calculated as total nitrogen x 6.38. 

> Lactose content of dry milk determined directly was 32.5 and 35.6% for samples 
5a and 6, respectively. 

c Mojjonnier extract of sample 5a yielded 31. ot fat and 27.7 mg. — P/100 g. fat. 

4 Calculations made on basis of solids in sample. 


contains riboflavin and undoubtedly a number of other minor soluble con- 
stituents. It contains very little, if any, fat. 

Extract II contains the bulk of the fat of the sample. The amount of 
fat extracted in this way falls somewhat short of that extracted by the 
Mojonnier method. The amount of lipide phosphorus in this extract is 
only a small fraction of that present in the milk and extractable by the 
Mojonnier method. 

The amount of dry matter extracted ‘from 1 g. of defatted protein by 
the 10 per cent potassium chloride treatment amounts to 175 to 200 mg. 
The amount of nitrogen extracted by this treatment is equivalent to 54 to 
86 mg. of protein. Actually only a portion of this nitrogen represents 
protein, since it was found that for sample 5c, at least, only approximately 
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80 per cent of the nitrogen was nondialyzable. Since this extract contains 
no fat, the non-nitrogenous portion must be composed of minerals and 
possibly lactose. 

The residue that is not dispersed by 10 per cent potassium chloride un- 
doubtedly is largely protein. 

Fluorescence of milk constituents. The fluorescent characteristics of 
several milk constituents were studied using the B-1 and PC-1 filters in 
the Coleman instrument. The plot of fluorescence of riboflavin solutions 
as a function of concentration in figure 2 shows a linear relationship. It is 
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Fic. 2. Fluorescence of riboflavin as a function of concentration. 


evident that considerable of the fluorescence of riboflavin is transmitted by 
filter PC-1 and consequently that riboflavin accounts for a large portion 
of the fluorescence of extract I. 

In figure 3 the fluorescence of several milk fat solutions is plotted as a 
function of concentration. The relation is approximately linear. Fat ob- 
tained by Roese-Gottlieb extraction exhibits a much higher fluorescence 
than that prepared by churning and rendering butter. This comparison 
between churned and Roese-Gottlieb extracted fat had to be made with 
ether as solvent, because the Roese-Gottlieb extracted fat was not com- 
pletely soluble in the 20:80 acetone-ether mixture. Undoubtedly this 
phenomenon, as well as the higher fluorescence of the Roese-Gottlieb ex- 
tracted fat, is due to the presence of phospholipides. 
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The fat obtained in extract II from whole milk exhibits a net fluores- 
cence intermediate between those of the Roese-Gottlieb extracted fats and 
the churned fats, which is in accord with the previously established fact 
that extract II contains a portion but not all of the phospholipide of the 
milk. 

The data in table 2 show that both casein and milk serum protein sols 
in phosphate buffer exhibit blue fluorescence but that the latter fluoresces 
much more intensely. The fluorescence of milk serum protein prepara- 
tions may vary considerably, but the fluorescence exhibited by a given 


80 

60+ 
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a O—4 Rendered fat in ather 
O—© Rosse-Gottlies extracted fat in ether 

a 

20- 
Rendered fat in 20:80 acetone ether 
@—® Extract trom dry whole milk 


FAT CONCENTRATION (GRAMS/IOO ML.) 
Fig. 3. Comparison of fluorescence of rendered butterfat, extracted fat, and extract 
II as a function of concentration. Fluorescence of the ether blank was 5.0; that of the 
20: 80 acetone-ether was 12.0. 


preparation in phosphate buffer is approximately identical to that in 
10 per cent potassium chloride solution at the same concentration. Casein 
alone is only slightly dispersible in 10 per cent potassium chloride, but 
the portion that does dissolve exhibits a considerable fluorescence. 
Extraetion of the defatted protein fraction of milk by the regular 
treatment with 10 per cent potassium chloride results in dispersion of only 
54-86 mg. of protein from a 1-g. sample, as may be seen in table 1. Fur- 
thermore, it was found that grinding of this material with the 10 per cent 
potassium chloride solvent is without effect on amount of fluorescent 
material extracted. Variations in the amount of protein extracted do not 
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TABLE 2 
Fluorescence of milk protein sols 
Casein sols Milk serum protein sols 
Net Net 
Sample Cone. fluorescence Sample Cone. fluorescence 
(g./100 ml.) (g-/100 ml.) 
In phosphate In phosphate 
at pH 6.6 : at pH 6.9 
1 0.94 19.0 - 0.54 23.0 
2 0.47 10.0 0.78 88.0 
3 0.23 5.5 0.39 48.5 
0.20 25.0 
Fraction soluble 
in 10% KCl 
Regular ..... 0.0063 5.0 0.77 Too high 
1 grinding» 0.0207 17.5 0.38 49.5 
3 grindings> 0.0344 ; 21.0 0.19 24.0 


4 1-g. samples of casein treated by the method described herein for preparing extract 


“b Grinding of casein samples with 10% KCl was used in addition to the shaking em- 
ployed in the regular method. 
appear to be closely related either to the treatment of the product or to the 
fluorescence of the extract. 
Solutions of lactose in water or in phosphate buffer at pH 6.6 and 
p= 0.1 were found to fluoresce only negligibly more than the blank. 
Fluorescence of systems of milk constituents. In order to obtain fur- 
ther information on the contributions of the various milk constituents to 


III 


TABLE 3 
Fluorescence of simplified systems of milk constituents 


Net fluorescence 
System Constituents@ Extract I Extract II Extract III 
Bo | B | c A 
(per 4 g. complete system (per g. protein) 
2 1+ lactose 10.1 | 16.0 3.8 1.7 3 3 7 
3 2+ serum prot. 15.3 | 25.8 3.5 3.7 4 16 
4 2+ fat 9.4 | 17.7 8.5 9.3 3 3 5 
5 4+F.G.Me 17.0 | 20.7 | 10.4 9.4 4 5 5 
6 5 + serum prot. 24.0 | 32.0 | 11.0 | 10.0 8 6 17 
7 6 + riboflavin 51.0 | 70.0 | 10.0 | 10.0 6 6 15 
Urual value for fresh dry 
whole milk 100.0 11.0 12.0 


* Ratio of constituents was as follows: 1.00 casein : 2.15 lactose : 0.30 serum protein: 
1.52 fat : 0.04 F.G.M. : 0.000075 riboflavin : 0.0010 ascorbic acid. 

> Letters designate replicate series. 

¢ Fat globule ‘‘membrane’’. 
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the fluorescence of the several extracts, the standard method described 
in this paper was applied to a series of simplified systems of milk constit- 
uents, each of which was dried from the frozen state. 

Table 3 gives the data for fluorescence of these systems, while table 4 
gives the contribution of each constituent to the fluorescence. For extracts 
I and II, fluorescence has been calculated on the basis of 4 g. of the com- 
plete system (i.e., the system containing all of the constituents), while for 
extract III the data are expressed on the basis of 1 g. of protein taken 
for extraction. The fluorescence of extract I from the system containing 
all of the constituents mentioned approaches but does not attain that ob- 
tained from whole milk. Riboflavin evidently is the major contributor to 
the fluorescence of extract I, although smaller increments of fluorescent 


TABLE 4 
Contributions of constituents to fluorescence of simplified systems of milk constituents 
Contribution to fluorescence 
Gonstituent Extract I Extract IT Extract III 
(per 4 g. complete system) (per g. protein) 

Caseinate + lactose ................ 10.1 16.0 3.8 pm § 3 3 7 
Serum proteiné ................... 4.2 9.8 -0.3 2.0 1 1 9 
Serum protein ...0....cccccnn 7.0 11.3 0.6 0.6 * | 2 12 
-0.7 a9 4.7 7.6 0 0 -2 
F.G.M. 7.6 3.0 1.9 0.1 1 2 0 
27.0 38.0 -1.0 0.0 -2 0 -2 


a First value given for serum protein is computed as difference between systems 2 and 
3, the second as difference between systems 5 and 6. 
materials are extracted from the proteins. The serum protein preparation 
used in series C evidently carries more fluorescing materials than that used 
in sevies B. 

Tables 3 and 4 show that the fluorescence of extract II is due prin- 
cipally to the lipides and that the characteristic fluorescence of whole milk 
extracts is satisfactorily reproduced in systems containing milk fat and fat 
globule ‘‘membrane’’. The proteins or materials associated with them in 
the defatted residue are responsible for the fluorescence extractable by 10 
per cent potassium chloride from that residue. As expected, fat and ribo- 
flavin contribute nothing to the fluorescence of this extract. 

Fluorescence of whole milk and the influence of processing. The 
method described herein was applied to 32-ml. samples of liquid whole milk, 
skim milk and butter milk, all from the same lot, and also to 4-g. samples 
of dry whole milk, dry skim milk, and dry buttermilk from a second lot. 
Table 5 indicates that the fluorescence of extract I from these products is 
approximately equal when expressed on the basis of fat-free solids in the 
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TABLE 5 
Comparison of fluorescence of extracts from whole milk, skim milk, and buttermilk 
Net fluorescence 
Sample Riboflavin 
Extract I Extract II | Extract IIT 
(per g. 
(mg -/100 (P er 4g. (P 4 9. defatted 
g. solids) solids) solids) solids) protein) 
Series I—Liquid 
Whole milk 1.33 108 150 10 11.0 
Skim milk 2.00 157 157 14 9.0 
Buttermilk 1.67 147 147 25 17.0 
Series II—Dry 
Whole milk 1.14 100 139 : 13 14.5 
Skim milk ............. 1.47 130 130 7 18.0 
Buttermilk .............. 1.59 146 146 20 22.2 


sample. Buttermilk yielded the most fluorescing materials in extract II, 
probably because of its higher phospholipide content, but the reason for the 
high fluorescence of extract III from buttermilk is not apparent. Further- 
more, the authors are unable to account for the anomalous relations ex- 
hibited by extracts II and III of the skim milk samples in that the liquid 
and dry samples differ considerably. 

The effects of variations in pasteurization temperature, of condensing, 
and of spray drying were studied on a lot of mixed whole milk. The 
rample size was adjusted to furnish 4 g. of solids in each case. The results, 
shown in table 6, indicate that heat treatment in the range of 145 to 195° F. 


TABLE 6 
Effect of heat treatment, condensing and drying on fluorescence of extracts 
Pasteurization Net fluorescence 
Sample temp. for Riboflavin 
30 min, ExtractI | Extract II | Extract III 

(per g. 

(° F.) (mo (per 4 g. solids) defatted 

protein) 
Whole milk Raw 0.99 108 12 10.5 
sé ‘6 145 1.05 116 12 9.5 
155 1.05 116 11 11.5 
165 1.09 114 14 12.5 
“6 se. 175 1.10 124 14 13.0 
sad #6 .185 1.10 125 13 13.0 
a oe 195 1.15 132 13 14.5 
Condensed 165 1.22 138 12 9.5 
Spray dried 165 1.10 120 12 15.0 
Spray dried 87 12 7.4 
Norma] ........... 95 12 74 
Spray dried ae eee 94 12 10.1 
High temp. ... 93 13 74 
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for 30 minutes has some effect in increasing fluorescence in extract I, pos- 
sibly some in extract III, but none in extract II. The effects of condens- 
ing and spray drying, if any, do not appear to be very marked. 

In another experiment, also recorded in table 6, in which pasteurizing 
treatments of 150 and 185° F. were combined with normal and high tem- 
perature drying conditions, no significant effects of either treatment on 
fluorescence were noted. 

DISCUSSION 


While the procedure adopted for fractionating the constituents of milk 
is rather empirical, it is felt that a reasonable approach has been made to de- 
termining which of those constituen:s are capable of emitting blue fiuores- 
cence when illuminated with ultraviolet. Furthermore, it is considered 
that the scheme which has been evolved may prove of use in following 
changes occurring during storage of dry whole milk. 

Riboflevin appears to be the principal fluorescent material of extract 
I but very evidently certain other materials also are involved. In the sim- 
plified systems some of the ‘‘non-riboflavin fluorescence’’ was contributed 
by the protein preparations used, but any speculation on the nature of the 
specific protein fraction that may be responsible for this effect is fruitless - 
at present. Whole milk evidently contains fluorescent materials soluble in 
67 per cent acetone other than those included in the simplified systems, be- 
cause in no case did the most complete simplified system yield fluorescence in 
extract I equaling that of whole milk. 

The fluorescence of extract II appears to depend, in part, on its phos- 
pholipide content. Evidently the major portion of these lipides is not ex- 
tracted at all but remains in the final residue. Consequently, variations 
in the fluorescence of this extract might be expected to depend on the ex- 
tent of extraction of phospholipides. The most satisfactory scheme would 
be one which extracted all of the phospholipides, but under the empirical 
conditions used, the proportion of phospholipide extracted probably is 
sufficiently constant so that no great variations in fluorescence are intro- 
duced from that cause. . 

Ten per cent potassium chloride disperses a fraction of milk protein 
which is associated with a certain amount of fluorescing ability. No ex- 
haustive attempt was made to determine just which protein fraction is 
involved. However, the data secured on fluorescence of milk proteins in 
10 per cent potassium chloride indicate that both casein and. at least some 
of the serum protein fractions are involved. Here again it might be-argued 
that the ideal situation would be to disperse all of the protein in extract 
III, leaving no undispersed residue, but to date it has not proved possible 
to prepare such a dispersion that is satisfactory for fluorescence measure- 
ments. 
The data fail to indicate any pronounced change in fluorescence proper- 
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ties during the processing involved in manufacture of dry whole milk. The 
procedure employed in this study is being applied to following the changes 
occurring during heat treatment of milk and storage of dry whole milk. 


SUMMARY AND CONCLUSIONS 


A method is presented for evaluating the fluorescence characteristics of 
milk by fractionating the constituents of milk into (I) those materials 
soluble in 67 per cent acetone, (II) those insoluble in (I) but soluble in 
20:80 acetone-ether, (III) those insoluble in (I) or (II) but soluble in 
10 per cent potassium chloride, and (IV) those insoluble in (1), (II) or 
(III), and determining the blue fluorescence of the solutions of (I), (II) 
and (III). 

As might be expected, riboflavin is the largest contributor to the 
fluorescence of extract I, although proteins and probably other constitu- 
ents also contribute. The lipides, particularly the phospholipides, are the 
fluorescent compounds of extract II, while the proteins contribute the 
fluorescent materials dispersible in 10 per cent potassium chloride. 

The normal processing of dry whole milk appears to be without effect 
on the fluorescence of these extracts. 
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THE RELATIONSHIP OF THE CHANGE IN pH EFFECTED BY 
INCUBATION TO OTHER SEMEN CHARACTERISTICS’ 


J. T. REID,2 G. M. WARD, anv R. L. SALSBURY 
New Jersey Agricultural Experiment Station, Sussex 


A number of simple, rapid tests have been applied to the evaluation of 
semen, althoug’: no single measure is presertly recognized as an adequate 
index of fertilizing capacity. The reports of several workers (1, 2, 4, 5, 8, 
15, 17) would indicate that the initial pH of semen may be related to semen 
quality and/or used as a criterion of relative fertility. Significant cor- 
relations have been found between the in‘tial pH and spermatozoa con- 
centration (1, 2, 3, 9, 14, 15, 17), ejaculate volume (1, 2, 9, 17), spermatozoa 
motility (1, 2, 6, 9, 11, 17), sugar content (5) and buffer capacity (4) of 
semen, and the glucose loss, lactic acid gain and viability following in- 
cubation at 46.5° C. for 1 hour (17). The initial pH was inversely related 
to these semen characteristics. However, Swaison and Herman (16) found 
no appreciable relationship between the pH of fresh semen and conception 
rate. 

Although the initial pH was found to be helpful in the evaluation of 


‘semen in a number of studies, several reports would indicate that the final 


pH and/or tie change in pH effected by incubation and/or storage of 
semen provides a more satisfactory index (6, 11, 13, 19, 20). The final 
pH of semen following incubation at 37° C. and storage at 40° F. was 
correlated with the concentration, motility, oxygen consumption and fer- 
tility of spermatozoa (3) and the conception rate (11), respectively. Al- 
though Anderson (4) found no significant correlation between the change 
in pH upon incubating semen at 37° C. for 1 hour and the buffer capacity 
or specific gravity of semen, a high correlation was found between the 
change in pH and the spermatozoa concentration (6, 13), initial motility 
(6, 13), oxygen consumption (13) and fertility (13, 19, 20, 21) of 
spermatozoa. Measuring the drop in pH of semen stored at 27 to 29° C. 
and at 10° C., Dougherty and Ewalt (10) found the decrease in pH to be 
related to the motility and viability of spermatozoa. These workers showed 
that refrigeration and chemical inactivation, both of which inhibit motility, 
also prevent rapid decreases in pH. Several workers (6, 13) believe that 
the change in pH of semen is a reflection o* the general metabolism of sper- 
matozoa involving the number and activity of spermatozoa, respiration and 
glycolysis. For development of the maximum increase in acidity during 
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incubation, Anderson (6) suggested the necessity of a high concentration of 
actively motile spermatozoa, an adequate quantity of glucose or other re- 
ducible sugar, and conditions favorable for the retention in the semen of 
acid products, i.e., anaerobic conditions. 

The present study was initiated when it was observed that, of a large 
number of semen quality tests employed in this laboratory, the change 
in pH during incubation seemed to be giving the best over-all estimate of 
semen quality. Since most of the data recorded in the literature represent 
a relatively limited number of ejaculates and since the relationships of the 
pH change to only a few semen characteristics are reported, the purpose 
of this investigation was to contribute additional Gata to the subject and 
to determine the value of the change in pH effected by incubation as an 


index of semen quality. 
EXPERIMENTAL PROCEDURE 


The relationship of the change in pH upon incubation of semen ai 37° 
C. for 1 hour to concentration, initial motility, and viability of spermatozoa 
and percentage of abnormal spermatozoa, was studied in 203 semen speci- 
mens from 11 bulls. The average sample consisted of 2.33 ejaculates 
(range, 1-5 ejaculates). 

Soon after the semen was ejaculated, the initial motility was estimated 
by using a constant temperature stage incubator adjusted to 100° F., 
the initial pH was measured with a Beckman glass electrode potentiometer, 
and an aliquot of each sample was incubated at 37° C. for 1 hour, after 
which time the pH was measured again. The spermatozoa concentration 
was determined with a cytometer, and the percentage of morphologically 
abnormal spermatozoa was estimated in fixed and stained semen smears. 
The initial motility ratings used in this study represent gradations of 1 to 
20 units and are approximately equivalent to per cent motility divided by 
five. Viability was measured as the percentage of the initial motility per- 
sisting at 100 hours subsequent to ejaculation. 


RESULTS AND DISCUSSION 


The pertinent data obtained in this study are shown in table 1. Highly 
significant positive correlations were found between the pH change of in- 
cubated semen and each of the characteristics, of concentration, initial 
motility, and viability of spermatozoa, whereas a significant negative cor- 
relation existed between the pH drop and the percentage of morphologically 
abnormal spermatozoa. Of these semen characteristics, the concentration 
and initial motility of spermatozoa showed the highest degree of relation- 
ship to the decrease in pH. These correlation coefficients (0.460 and 0.436, 
respectively) are remarkably similar to those reported by Anderson (6) 
(0.476 and 0.450, respectively). From a casual observation, these coeffi- 
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cients may appear to be low. However, they were calculated from the 
ungrouped data of individual semen samples. 

The multiple correlation coefficient (0.5658 + 0.0484) between the pH 
change and the four semen characteristics studied was highly significant. 
The pH change of incubated semen would seem to have great potential 
worth in the evaluation of semen, since it is related to a number of dif- 
ferent characteristics. 

It long has been known that lactic acid formation occurs during the 
storage of semen and is accompanied by a decrease in the quantity of 
glucose or other reducing sugars, a reduction in motility and an increase 
in acidity (18). The incubation of semen increases the rate of these reac- 
tions, allowing measurable differences in the end-products within short 
periods of time. Since the rate and the extent of the decrease in pH were 
found to be proportional to both motility and concentration of spermatozoz 
in this study as well as in others (6, 13), the pH drop effected by incubation 
appeared to be a quantitative reaction dependent upon the metabolic activ- 
ity of the individual spermatozoan and the total number of spermatozoa pre- 
sent. This provided an indirect measure of the over-all metabolism of 
semen. That the effects of the percentage of morphologically abnormal 
spermatozoa reflect upon the change in pH of a semen specimen is indi- 
eated by the inverse relationship between these two characteristics (corre- 
lation coefficient =— 0.324). This phenomenon, in which a large number 
of morphologically abnormal spermatozoa minimized the extent to which 
pH was changed, would suggest that these spermatozoa are participating 
in katabolism either very little or not at all. Since deformed spermatozoa 
tend to impede the motility of the more normal cells, they perhaps further 
inhibit the rate of metabolism of the total specimen, producing less lactic 
acid and other acid products, thereby resulting in a lesser degree of pH 
drop. Table 1 shows a highly significant inverse relationship between the 
percentage of morphologically abnormal spermatozoa and the initial mo- 
tility. The abnormal spermatozoa commonly appear to survive the normal 
spermatozoa, as determined by the maintenance of motility. This observa- 
tion would indicate the possibility of energy conservation in abnormal 
spermatozoa and would be in accord with the observations previously dis- 
eussed. Some studies suggest that results of measures of spermatozoa 
metabolism, such as the rate of respiration (18) and the rate of glycolysis 
(7), provide the best single indications of fertility. However, the measures 
of oxygen consumption and products of glycolysis of spermatozoa are tedi- 
ous, necessitate special apparatus and conditions restricted to well-equipped 
laboratories, and require personnel of specialized training, thereby limit- 
ing their field usage. A high degree of relationship exists between the 
pH change and oxygen consumption (13), a number of other semen char- 
acteristics and fertility (13, 19, 20, 21). It would seem that complex, 
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time consuming tests and the use of a large number of simple semen qual- 
ity tests would be largely obviated by she use of the pH change upon 
incubation as a single measure of semen quality. Although a pH-meter 
was employed in this study, a series of indicators could be readily adapted 
to field use as suggested by Laing (13). Incubation of semen for 1 hour 
produces greater changes in semen pH than does incubation for 0.5 hour; 
however, some artificial breeding units may find the shorter incubation 
period more compatible with their semen collection schedule. Informa- 
tion provided by this test would be available for the inseminator when 
needed, i.e., before dilution of the semen and before insemination of the 
cow. 
SUMMARY 


1. A study was made of the relationship ‘of the decrease in pH during 
incubation of 203 semen specimens composed of 473 ejaculates from 11 
bulls to other semen characteristics. 

2. Highly significant coefficients of correlation found between the change 
in pH and other characteristics of semen were: concentration of sperma- 
tozoa, 0.46; initial motility of spermatozoa, 0.44; viability of spermatozoa, 
0.21; and percentage of morphologically abnormal spermatozoa, —0.32. 
The multiple coefficient of correlation (0.57) between these four semen 
characteristics and the drop in pH was highly significant. These data 
suggest a significant relationship of the pH change in incubated semen to 
a number of different semen characteristics and indicate its value as an in- 
direct measure of over-all semen metabolism. 

3. The results of this study, in combination with those of other in- 
vestigations involving fertility data, would seem to indicate that the 
change in pH effected by incubation is probably the best simple, quick 
test of semen quality available at the present time. 


The authors are indebted to Prof. C. E. Shuart and Messrs. Martin 
Struble and D. Eby for the feeding and management of the bulls and many 
other services. 
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The opening session will be in Hardman Hall. All sectional meetings 


will be in Dawson Hall. Rooms there will be assigned based on the needs 
of the sections. The general business session on Wednesday afternoon will 


be in the Auditorium, Dawson Hall. 


PROJECTION EQUIPMENT 

Lanterns will be available in all lecture rooms for projection of standard 

and 2” x 2” slides. Projectors for 16 mm. movies will be available by ar- 
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rangement. Please advise respective section chairmen by mail of the type 
of projection equipment, if any, which will be needed for the presentation of 


your paper. 


COMMITTEE MEETINGS 


Those wishing rooms for Extension, Production, and Manufacturing 
Section Committee meetings should write or contact Jennings B. Frye, Jr., 
Dairy Department, University of Georgia. 


SPECIAL MEETINGS 


Groups wishing rooms and equipment for special meetings before, during, 
or after the regular sessions will please contact Jennings B. Frye, Jr., of the 
Dairy Department, University of Georgia. Provision can be made for a 
limited number of breakfasts, luncheons, or dinners for special groups. 


EXTENSION EXHIBITS 


Extension Dairymen desiring space for exhibition of material will please 
contact Frank W. Fitch, Extension Dairyman, University of Georgia. The 
exhibits will be in the Auditorium, Dawson Hall. 


PROGRAM OF ENTERTAINMENT 
(Principally for the Ladies) 
Monday, June 14 


10:00 a.m. Tour—Antebellum Homes of Athens 


3:00 p.m. TEA—Founders Memorial Gardens 
Compliments of Landscape Architecture Department 


and Georgia Feed Manufacturers Association 


8:00 p.m.* ENTERTAINMENT—Physical Education Building 
Early American Dances—The Atlanta Promenade Club 


Negro Spirituals 
Group Singing 
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12:30 p.m. LuNcHEoN—Athens Country Club 
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3:30 p.m. Art ExHipir AND DemMoNsTRATION—Fine Arts Department 
8:00 p.m.* REecEPTION AND Dance—Memorial Hall 
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Amphitheatre 


* These features open to all in attendance. Other events open to ladies only. Ad- 
mission to all events by badge only. . 


GENERAL PROGRAM 
Monday, June 14 
Eastern Standard Time 


OPENING Sessions, Hardman Hall 
H. B. Henpverson, Dairy Department, University of Georgia, 
presiding 


-Invocation 


Dr. Paut C. Howe, Pastor, First Christian Church, 
Athens 
Introduction of Officers and Guests 
Address of Welcome 
H. W. Catpwe President, University of Georgia 
Presidential Address 
Pau H. Tracy, President, American Dairy Science As- 
sociation 
Intermission 
Music 


Guest Speaker 
W. CuapmMAn, Dean, College of Agriculture, Uni- 
versity of Georgia 

Announcements 

SECTIONAL MEETINGS 

Production Section A 
Genetics and Endocrine Investigations 
Dawson Hall 

Production Section B 
Type, Vitamins, Metabolism, Techniques 
Dawson Hall 

Manufacturing Section 
Dry Milk, Condensed Milk, Ice Cream, Cream 
Dawson Hall 

Extension Section ‘ 

Records and Interpretations 

Dawson Hall 
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Early American Dances—Atlanta Promenade Club 
Negro Spirituals : 
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CoMMITTEE MEETINGS 
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Production Section A 
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Artificial Breeding 
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Manufacturing Section 
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Extension Section 
Teaching Methods and Exhibits 
Dawson Hall 
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Joint Meeting of Production and Extension Sections 
Dawson Hall 

Manufacturing Section 

Cheese 
Dawson Hall 
PRODUCTION AND EXTENSION SECTIONS 


Committee Reports 
‘ MANUFACTURING SECTION 


1: 30- 4:00 


Business Meeting 


8:00 RECEPTION AND Dance, Memorial Hall 
(Formal for Ladies) 


Wednesday, June 16 


9:00-11:00 SrcrionaL MEETINGS 

Production Section A 
. Parturient Changes in Blood and in Mammary Secre- 
tions 4 
Dawson Hall 


; 
4:00- 5:30 
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Production Section B 
Forages, Hay 
Dawson Hall 
Manufacturing Section A 
Chemistry 
Dawson Hall 
Manufacturing Section B 
Homogenized Milk, Sanitation, Microbiology 
Dawson Hall 
Extension Section 
4-H Clubs and Testing Rules 
Dawson Hall 
11: 00-12:00 Busmvess MEETINGS 
Production Section, Dawson Hall 
Manufacturing Section, Dawson Hall 
Extension Section, Dawson Hall 


Group Picture, Amphitheatre 


SECTIONAL MEETINGS 


Production Section A 
Feeding and Management 
Dawson Hall 
Production Section B 
Forages, Pastures 
Dawson Hall 
Manufacturing Section 
Dairy Sanitation Symposium 
Dawson. Hall 


GENERAL Business Session, Auditorium, Dawson Hall 


BarBEcuE, Amphitheatre 
INSTALLATION OF OFFICERS AND PRESENTATION OF AWARDS 


PROGRAM OF MANUFACTURING SECTION 

Monday, June 14 

Afternoon Session 

1:30-— 4:30 DRY MILK, CONDENSED MILK, ICE CREAM, 
CREAM. D. V. Josepuson, Chairman. 


Ml The Effect of the Addition of Ascorbic Acid to Milk 
on the Keeping Quality of Its Dried Product. GrorGE 
R. GREENBANK AND Putuip A. Wricut, Bureau of Dairy 
Industry, U.S.D.A. 
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M2 The Formation and Preservation of Antioxidants by 
Special Methods of Processing in the Preparation of 
Dried Milk. Grorce R. GREENBANK AND Pup A. 
Wricut, Bureau of Dairy Industry, U.S.D.A. 

M3 The Effect of Heat Treatment on the Reducing Sys- 
tems of Milk. S. T. Coutter, HerBert HARLAND, AND 
Rosert JENNESS, University of Minnesota. 

M3-a The Heat Treatment of Milk Necessary to Prevent 
Lipolytie Activity in Its Dried Product (A Preliminary 
Report). George R. GREENBANK AND Purp A. 
Wrieut, Bureau of Dairy Industry, U.S.D.A. 

M4 _ The Isolation of Compounds Responsible for the Stale 
Flavor Developed in Dried Whole Milk. I. The Dis- 
tribution of Stale Flavor between the Fractions of Re- 
constituted Stale Whole Milk Powder. R. M. Wuir- 
NEY AND P. H. Tracy, University of Illinois. 

M5 A Solubility Method for the Determination of Alpha 
and Beta Lactose in Dry Products of Milk. R. P. 
Cuor, C. W. Tarrer, B. W. FarrBanks, American 
Dry Milk Institute, Inc., Chicago, Illinois. 

M6 The Viscosity and Heat Stability of Milks Subjected 
to High Temperature Processing. B. H. WeBB AND 

C. F. Hurnacen, Bureau of Dairy Industry, U.S.D.A. 


FIFTEEN MINUTE RECESS. 


M7 The Microbiological Keeping Quality of Bulk Con- 
densed Milk. A. M. Pearson anv F. E. Netson, Iowa 
State College. 

M8 The Use of Sweetened Condensed Whole Milk in the 
Manufacture of Caramels. J. J. SHEuRING AnD P. H. 
Tracy, University of Illinois. 

M9 Influence of the Mineral Content of Water on the Prop- 
erties of Ice Cream Mixes. Rosert A. Hipps W. 
A. Krienke, University of Florida. 

M10 Observations on the Effects of Various Stabilizing and 

*Emulsifying Materials on the Properties of Ice Cream. 
W. S. Arsuckie, R. B. Reprern, L. F. BLANTON. 
North Carolina State College. 

M11 The Effect of a Mannitol of Beef Fat on the Whipping 
Qualiites, Body and Texture of Ice Cream. RALPH 
Napen, J. J. P. H. Tracy, University 

of Illinois. 
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A Study of the Fat Emulsion in Natural and Artificial 
Creams. W. E. Snyper, University of Georgia, anp 
H. H. Sommer, University of Wisconsin. 


4:30- 5:30 COMMITTEE MEETINGS. 


Tuesday, June 15 


Morning Session 


PASTEURIZATION, MICROBIOLOGY, CHEESE. 
E. M. Barker, Chairman. 


M13 


M14 


Preservation of Milk for the Phosphatase Test. GrorGE 
P. SANDERS AND Oscar S. Sacer, Bureau of Dairy In- 
dustry, U.S.D.A. 

Differentiation of Microbial Phosphatases from Milk 
Phosphatase. RaupH P. Tirrstuer, Oscar S. Sacer, 
AND GeEorGE P. SANDERS, Bureau of Dairy Industry, — 
U.S.D.A. 

A Solution for Time and Temperature Relationships 
for Inactivating the Phosphatase Enzyme in Milk. 
JouN Hetrick, Dean Milk Co., Rockford, Illinois, anp 
P. H. Tracy, University of Illinois. 

Isolation of Heat-induced Flavor Compounds from 
Milk. Stuart Patron DonaLp V. JOSEPHSON, 
Ohio State University. 

Some Observations on the Efficiency of High-tempera- 
ture Short-time Pasteurization of Chocolate Milk. 
Marvin L. Speck anp CHARLES D. Cotvarp, North 
Carolina State College. ° 

Use of the Direct Microscopie Method for Pasteurized 
Dairy Products. M. J. PrucHa anp VIRGINIA FRAZEE, 
University of Illinois. 

Bacteriophage Production by Cultures of Streptococcus 
lactis. F. J. Basen, Purdue University. 

Electron Microscope Studies of Bacteriophages Active 
against Streptococcus lactis. C. E. PArMEnes, P. H. 
Carr, AND F. E. Netson, Iowa State College. 

Some Factors Affecting the Rate of Acid Production by 
Cheese Cultures. H.C. Otson Francis D. CoHE- 
nour, Oklahoma A. and M. College. 

Methods of Controlling the pH of Fermenting Dairy 
Products and the Effects of pH Control. Wayne I. 
TRrETSVEN, Chicago, Illinois. 


| 
| 
M15 
M16 
M17 
M18 : : 
M19 
M20 
M21 
M22 
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M23 


M24 
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Chemical Changes Occurring in Limburger Cheese dur- 
ing Accelerated Ripening. W. K. Stone Anp §S. L. 
Tuckey, University of Illinois. 

A Preliminary Note on the Pasteurization of American 
Cheddar Cheese by Radio-frequency Heat. F. V. Kos- 
IkowsKY, B. L. HERRINGTON, AND A. C. DAHLBERG, 
Cornell University. 

Increasing Efficiency and Reducing Costs in the Manu- 
facture of Cheddar Cheese. D.M. IrvINE AND WALTER 
V. Price, University of Wisconsin. 


Tuesday, June 15 


Afternoon Session 


CHEESE. P. R. Chairman. 


M26 


M27 


M29 


M30 


M31 


M32 


M33 


M34 


The Use of Nonfat Dry Milk Solids in the Manufacture 
of Cheddar Cheese from High Fat Content Milk. G. 
H. Witster AnD C. E. Jounson, Oregon State College. 
The Problem of Sampling Cheddar Cheese for Analysis. 
Wiuiam C. WINDER AND WALTER V. Price, Univer- 
sity of Wisconsin. 

The Influence of Oospora lactis in Promoting Changes 
in the Constants of Cheese Fat during Ripening of ° 
Cheddar Cheese. S. L. Tuckey, W. O. NELSON, AND 
R. V. Hussone, University of Illinois. 

Studies of Sources of the Typical Flavor in Cheddar 
Cheese. Harotp E. CALBERT AND WALTER V. PRICE, 
University of Wisconsin. 

The Influence of Temperature of Ripening on the Con- 
centration of Tyramine in American Cheddar Cheese. 
A. C. DAHLBERG AND F. V. Kostkowsky, Cornell Uni- 
versity. 

Methods for Studying the Ripening of Cheese. H. H. 
SoMMER AND W. J. Harper, University of Wisconsin. 
The Effect of Added Amino Acids on Flavor Develop- 
ment in Cheddar Cheese. R. J. BAKER anv F. E. 
NEtson, Iowa State College. 

Studies of Amino Acids in Cheddar Cheese during 
Ripening. W. J. Harper anp A. M. Swanson, Uni- 
versity of Wisconsin. 

The Influence of Various Lactobacilli and Certain 
Streptococci on the Chemical Changes, Flavor Develop- 


|_| 
| 
| 
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ment, and Quality of Cheddar Cheese. R. P. TrrrsteEr, 
Grorce P. SAnpers, H. R. Locury, anp O. S. Sacer, 
Bureau of Dairy Industry, U.S.D.A. 


4:00- 5:00 BUSINESS MEETING. 


Wednesday, June 16 


Morning Session 


9:00-11:00 Section A, CHEMISTRY. D. V. Josepuson, Chairman. 


M35 
M36 


M87 


M38 


M39 
M40 
M41 
M42 


M43 


M44 


Some Physiological Effects of Dietary Lactose. Jxs- 
ste ELIzABETH FiscHER AND T. Sutton, Ohio State 
University. 

The Limitations of the Refractometer Readings of Milk 
Serums in Detecting Watered Milk. L. R. ArrineTon 
AND W. L. Fouts, University of Florida. 

The Application of Flame Photometry to Determina- 
tions of Calcium, Potassium and Sodium in Milk. W. 
A. KRIENKE AND NatHan Gammon, University of Flor- 
ida. 

A Rapid Method for the Determination of Nitrogen in 
Milk Products by Direct Nesslerization of the Digested 
Sample. J. H. Herrick, Dean Milk Company, Rock- 
ford, Illinois, anp R. M. Wurrney, University of Illi- 
nois. 

Studies on Separation and Fractionation of Casein. 
E. C. Hacsere anp A. M. Swanson, University of Wis- 
consin. 

The Fractionation of Milk Fat by Molecular Distilla- 
tion. E. L. Jack anp Mrs. L. B. OLsen, University of 
California. 

The Measurement of Free Fatty Acids in Dairy Prod- 
ucts. H. A. HotLENpER AND H. H. Sommer, Univer- 
sity of Wisconsin. 

The Determination of Linoleic Acid in Milk Fat. P.S. 
ScHAFFER AND Georce E. Hotm, Bureau of Dairy In- 
dustry, U.S.D.A. 

Retention of Ascorbic Acid, Changes in Oxidation-re- 
duction Potential, and the Prevention of an Oxidized 
Flavor during Freezing Preservation of Milk. R. “Y. 
Be, Bureau of Dairy Industry, U.S.D.A. 

The Effects of the Treatment of Milk and the Subse- 
quent Storage of Cream and Butter below Freezing 
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M45 


JOURNAL OF DAIRY SCIENCE 


Temperatures upon the Sensitivity of Fat to Oxidative 
Deterioration as Determined by the Re-emulsification 
Test. Vuaprmir N. Kruxkovsky, E. GuTHRIE AND 
FRANK Wuitina, Cornell University. 

Ascorbie Acid Oxidation in Milk by Preformed H,0.. 
Vuapimir N. Kruxovsky, Cornell University. 


Wednesday, June 16 


Morning Session 


Section B, HOMOGENIZED MILK, SANITATION, 
MICROBIOLOGY. E. M. Barker, Chairman. 


M46 


M47 


M48 


M49 


M50 


M51 


M52 


M53 


M54 


Stimulation of the Oxidized Flavors in Homogenized 
Milk by Light as Governed by the Vitamin C Content 
of the Milk. E. S. anp VuaApimir N. Krv- 
Kovsky, Cornell University. 

Studies on Seepage from Bottles of Homogenized Milk. 
E. O. Herre, University of Illinois. 

The Leucocyte Count of the Complete Milking of Nor- 
mal Animals for Complete Lactation Periods. E. 0. 
ANDERSON, University of Connecticut. 


Effect of Some Water Constituents on Quarternaries. 


W. S. D. B. Seexey, University of Mas- 


sachusetts. 

Germicidal Effectiveness of Certain Hypochlorides 
and Quaternary Ammonium Compounds under Simu- 
lated Plant Conditions. P. R. Ex.iKer, Oregon State 
College, anD K. R. Spurceon, Purdue University. 
Sanitizing Milk Cans in Mechanical Can Washers. G. 
W. L. Tuckey, R. V. Hussone, anp P. H. 
Tracy, University of Illinois. 

Some Factors Involved in Developing a Sediment 
Test for One-pint Samples of Cream Taken Off the 
Bottom of the Container. RAyMonp W. MYKLEBY AND 
Ben M. ZaKariasen, Land-O-Lakes Creameries, Inc., 
Minneapolis, Minnesota. 

A Skunk-like Odor of Bacterial Origin in Farm-sepa- 
rated Cream. T. J. Cuaypon, Kansas State College. 
Coliform Bacteria in Butter. R. N. Sinew anv F. E. 
Netson, Iowa State College. 
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M55 The Effect of Jtreptococcus lactis and Coliform Organ- 
isms on Soluble Nitrogen in Milk. E. B. Couiins anp 
F. E. Newson, Iowa State College. 


BUSINESS MEETING. 


Wednesday, June 16 
Afternoon Session 


SYMPOSIUM ON ASPECTS OF SANITATION IN°- 
THE DAIRY INDUSTRY. P. R. Euuiker, Chairman. 
K. G. Wecken, Leader. 

Chemical and Physical Aspects of Cleaning Dairy Equip- 
ment: H. G. Harpine anp H. A. Tresuer, National Dairy 
Research Laboratories, Inc., Baltimore, Maryland. 

Aspects of Quarternary Compounds. LuTHeEr Buack, U. S. 
Public Health Service, Cincinnati, Ohio. 

Bacteriophage and Its Relation to Sanitary Praétices. F. J: 
BaBeu, Purdue University. 


GENERAL BUSINESS SESSION, Auditorium, Dawson 
Hall. 


BARBECUE, Amphitheatre. 


PROGRAM OF PRODUCTION SECTION 


Monday, June 14 
Afternoon Session 


Section A, GENETICS AND ENDOCRINE INVESTI- 

GATIONS. G. H. Wiss, Chairman. 

Pl The Relative Merits of a Cow’s Own Record and Her 
Progeny Test for Predicting the Butterfat Production 
of Her Future Daughters. W. J. TyLeR AND GEORGE 
Hyart, Jr., West Virginia University. 
Preliminary Results from the Crossing of Two Inbred 
Lines of Holsteins on Growth and Milk Production. 
N. P. Rautston, S. W. Mean, anp W. M. Reagan, Uni- 
versity of California. 
Genetic Variation in the Levels of Blood Plasma Caro- 
tene and Vitamin A in Dairy Cattle. R. E. Matruer, 
New Jersey Agricultural Experiment Station. 
Measurement of the Rate of Endocrine Gland Secre- 
tion as a Tool in the Genetic Selection of Dairy Cattle. 
C. W. Turner, University of Missouri. 


1:30- 3:00 
| 
| 
7:00 
| 
| 
| 
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1:30— 4:30 


P5 


P6 


P7 


P8 


P9 


P10 


Pll 
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Thyroid Secretion Rate and Its Relation to Various 
Physiological Processes. Victor Hurst, University of 
Missouri. 

The Effect of Low Levels of Thyroprotein Feeding 
upon Milk and Milk Fat Production, Body Weight, 
Body Temperature, Heart Rate and Respiration Rate 
of Dairy Cows. R. G. Swanson anv C. B. Knopr, 
Pennsylvania State College. 

Effects of Feeding Thyroprotein to Milking Cows in 
Summer. K. E..GARDNER AND T. W. Mitten, Univer- 
sity of Illinois. 

Effects of Feeding Thyroprotein during Successive 
Lactations. J. W. THomAs anp L. A. Moors, Bureau 
of Dairy Industry, U.S.D.A. 

Factors Controlling the Extent of Duct Growth in 
Mammary Glands. I. The Influence of an Estrogen 
in a Hereford Heifer. Raupo P. Reece, New Jersey 
Agricultural Experiment Station. 

The Value of Oxytocin for Reducing Fluctuations in 
Milk and Fat Yield during Experimental Periods. H. 
P. ApaMs AND N. N. ALLEN, University of Wisconsin. 
The Role of Certain Hormones in Spermatogenesis. 
J. D. SampatH Kumaran, University of Missouri. 


Monday, June 14 
Afternoon Session 


Section B, TYPE, VITAMINS, METABOLISM, TECH- 
NIQUES. L. A. Moore, Chairman. 


P12 


P13 


P14 


P15 


The Relationship between Type Rating of Ayrshire 
Females as Young Heifers and as Cows. GEORGE 
Hyatt, Jr., AND W. J. TytEer, West Virginia University. 
The Effect of Certain Vitamins and Minerals on Blood 
Carotene Values of Dairy Animals. Dwicut ESPE, 
North Dakota Agricultural College. 

Effect of Certain Soybean Products on the Concentra- 
tions of Carotene aad Vitamin A in the Milk and in the 
Blood Plasma of Dairy Cows. R. L. Squrs, C. Y. 
CANNON, AND R. S. ALLEN, Iowa State College. 
Further Studies on the Relationship between the Feed- 
ing of Soybeans and the Vitamin A Requirements of 
‘Dairy Cattle. M. F. Exvumore, J. C. SaHaw, anp B. C. 


= 
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Harzio.os, University of Maryland, anv L. A. Moore 
AND J. F. Syxes, Bureau of Dairy Industry, U.S.D.A. 
The Influence of Tocopherols on the Fat Content of 
Milk. F. J. K. Loos, Cornell Univer- 
sity. 

Covitamin Studies of Milk Fats from Four Breeds of 
Dairy Cattle. V. N. Kruxovsky anp F. Wauairine, 
Cornell University. 

Heat Production and Cardiorespiratory Activities dur- 
ing Gestation and Lactation in Jersey Cattle. S. 
Bropy, D. M. Worstett, H. H. Kreuer, anp A. C. 
Raa@spa.e, University of Missouri. 

A Biochemical and Histo-pathological Study of Ketosis 
in Dairy Cattle. J. C. SHaw, B. C. Harziotos, anp V. 
P. Saarinen, University of Maryland. 

A Study of Sampling at Various Stages of Milking in 
Determining the Bacterial Flora of the Udders of 
Dairy Cows. E. M. Kester, C. B. Knopt, ann J. T. 
Rep, Pennsylvania State College. 

A Permanent and Convenient Rumen Fistula for Dairy - 
Cows. G. E. Sropparp anp N. N. Auuen, University 
of Wisconsin. 


P21-a Studies Bearing on the Bloat Problem. H. H. Cote 


AND Max Kuetser, University of California. 


COMMITTEE MEETINGS. 


Tuesday, June 15 


Morning Session 


Section A, CALF PROBLEMS. G. H. Wiss, Chairman. 


P22 


P23 


P24 


Calf Losses in a Self-contained Herd over a Period of 
17 Years. R. E. Jonnson, E. L. JuNaHERR, AND W. N. 
PuastripcE, University of Connecticut. 

The Effect of Prepartum Vitamin A Supplementation 
on the Newborn Calf. A. A. Spreuman, H. D. Eaton, 
J. K. Loosui, anp K. L. Turk, Cornell University. 

The Utilization of Fetal Liver Stores of Vitamin A by 
the Newborn Calf. A. A. Spreuman, H. D. Eaton, 
R. E. Jonson, L. D. Marrerson, anp R. ‘J. SuAte, 
University of Connecticut 


P16 
P17 
P18 
P19 
P20 
P21 | 
; 
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P25 


P26 


P27 


P28 


P29 


P30 


P31 


P32 


P33 


P34 
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Effect of the Method of Administration of Carotene 
and of Vitamin A upon the Rate at Which They Are 
Absorbed from the Alimentary Tract of Dairy Calves. 
N. L. Jacosson, G. H. Wisk, ann R. AuLEN, Jowa 
State College. 

Some Irregular Fluctuations in the Vitamin A Level 
of Blood Plasma Produced in Calves by Ration 
Changes. W.C. Jacopson anp J. W. THomAs, Bureau 
of Dairy Industry, U.S.D.A. : 

Influence of the Ration on Some Blood Vitamin Con- 
stituents of the Young Dairy Calf. Joun W. Hisss 
AND W. D. PounpEen, Ohio Agricultural Experiment 
Station. 
Influence of the Ration on the Digestive Tract Micro- 
organisms of the Young Dairy Calf. W. D. PounDEN 
AND JoHN W. Hisss, Ohio Agricultural Experiment 
Station. 

Relation of Aerobie Bacterial Flora to Consistency of 
Feces. M. D. Van Peut, R. E. JoHNSON, AND W. N. 
PuastripcE, University of Connecticut. 

Raising Dairy Calves without Colostrum. J. T. Migs, 
S. A. Hinton, anp Homer Patrick, University of Ten- 
nessee. 

A Comparison of Corn Starch, Dextrin and Corn Sugar 
as the Principal Carbohydrate Source in Synthetic Ra- 
tions for Calves. R. J. Furpse, C. F. Hurrman, C. W. 
DuNCAN, AND F. TuHorp, Michigan State College. 
Effect of Tryptophan in the Diet on the Excretion of 
Niacin and Its Metabolic Products in Dairy Calves. G. 
C. EsH ann T. 8. Sutton, Ohio State University. 
Performance of Calves on a Photolysed Milk Diet. R. 
G. WarNER AND T. S. Sutton, Ohio State University. 
Anemia in Young Calves and Its Alleviation by Iron. 
W. C. Jacopson anp L. A. Moore, Bureau of Dairy In- 
dustry, U.S.D.A. 


H. Puuuirs, Discussion Leader. 


Section B, ARTIFICIAL BREEDING. L. A. Moorz, 
Chairman. 


P35 


A Method of Evaluating Bull Semen. Tom Lupwick, 
D. Oups, AND M. Carpenter, University of Kentucky. 


‘ 
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P36 


P37 


P38 


P39 


P40 


P41 


P42 


P43 


P44 


P45 


P46 
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Vital Staining of Bovine Spermatozoa with an Eosin- 
aniline Blue Staining Mixture. H. E. SHAFFER AND J. 
O. Atmguist, Pennsylvania State College. 
Turbidometric Assay of Hyaluronidase in Bull Semen. 
JouN P. AND JAMEs E. JoHNnston, New Jersey 
Agricultural Experiment Station. 

Hyaluronidase and Bull Semen. J. E. Jonnson, E. J. 
STONE, AND J. P. MixNer, New Jersey Agricultural Ex- 
periment Station. 

Effect of Testis Biopsy on Semen Characteristics. J. 
F. Syxes, W. J. SweermMan, anp P. C. UNDERWOOD, 
Bureau of Dairy Industry, U.S.D.A. 


Spermatozoa Behavior in Bovine Cervical Mucus at 
Varying Stages of Estrus. H. A. Herman anp Otis 
H. Horton, University of Missouri. 

Varying the Proportion of Egg Yolk in Diluters for 
Bull Semen. Eric W. Swanson, University of Ten- 
nessee. 

A Study of the Types of Bacteria in Bovine Semen 
and Their Effect upon Motility. J. E. EpmMonpson, K. 
L. TALLMAN, AND H. A. Herman, University of Mis- 
souri. 

Effect of Penicillin upon the Fertility of Semen from 
Relatively Infertile Bulls. J. O. AumaQuist, Pennsyl- 
vania State College. 

Breeding Results with Bovine Semen Treated with 
Varying Amounts of Thyroxine. A. B. ScHULTZE 

H. P. Davis, University of Nebraska. 
Measuring Breeding Efficiency by Pregnancy Examin- 
ations and by Non-returns. G. R. Barrett, L. E. Ca- 
AND C. A. Luoyp, University of Wisconsin. 
Order Number of Insemination and Conception Rate. 
G. R. Barrett, C. A. Liuoyp, anp R. A. CARPENTER, 
University of Wisconsin. 


G. W. Sauissury, Discussion Leader. 


Tuesday, June 15 


Afternoon Session 


JOINT MEETING WITH EXTENSION SECTION. | 
E. H. Lovenanp snp G. H. Wise, Co-Chairmen. 
Symposium—Reproductive Problems in Dairy Cattle. L. A. 
Moore, Leader. 


4:30— 5:30 


9: 00-11 : 00 
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1. Infectious Disease as a Cause of Infertility. D. E. 
BartueTtT, Bureau of Animal Industry, U.S.D.A. 
2. Functional Causes of Infertility and Methods of 
Treatment. 
a. Hormone S. A. Aspetn, Cor- 
b. Nutrition Disturbances nell University. 
e. Inheritance. L. O. Gimpmore, University of 
Minnesota. 
3. Possible Modes of Approach to a Study of Infertility. 
J. F. Syxes, Bureau of Dairy Industry, U.S.D.A. 
4. Activities of the Reproduction Committee of the 
Dairy Cattle Breeding Research Council of the Pure- 
bred Dairy Cattle Association. P. H. Pumps, 
University of Wisconsin. 


COMMITTEE REPORTS. 
Dairy Cattle Health Committee. L. A. Moore, Chairman. 
Dairy Cattle Breeding Committee. E. J. Perry, Chairman. 


Breeds Relations Committee. H. A. Herman, Chairman. 
1. Program of Purebred Dairy Cattle Association. G. A. 
Bowuine, Sec.-Treas. 


Wednesday, June 16 


Morning Session 


Section A, PARTURIENT CHANGES IN BLOOD 
AND IN MAMMARY SECRETIONS. G. H. WIsz, 


Chairman. 

P47 The Effect of Udder Inflation of Cows with Parturient 
Paresis on Blood Calcium, Magnesium and Inorganic 
Phosphorus. VEARL R. SmiTH AND R. P. NEIDERMEIER, 
University of Wisconsin. 

P48 <A Study of Citric Acid Levels in the Blood and Urine 
of Cows at Time of Parturition. T. H. Biosser, VEARL 
R. Smiru, anp H. A. Larpy, University of Wisconsin. 


P49 The Effect of Prepartum Milking on Some Blood Con- 
stituents of the Cow. R. E. Jonnson, H. D. Eaton, 
A. A. Spreuman, L. D. Marterson, ann R.-J. SLATE, 
University of Connecticut. 

P50 <A Study of Some Blood Constituents of Cows not 


Milked Following Parturition. R. P. NemweRMEIER AND 
Vearu R. Smiru, University of Wisconsin. 


| 
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P54 
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The Effect of Preparturient Milking on the Composi- 
tion of Colostrum. A. H. Van Lanpineuam, C. E. 
WEAKLEy, R. A. ACKERMAN, AND GEORGE Hyatt, JR., 
West Virginia University. 

The Effect of Prepartum Milking on the Carotene and 
Vitamin A and Proximate Composition of Colostrum. 
H. D. Eaton, A. A. SpreLMAn, R. E. Jounson, L. D. 
MATTERSON, AND R. J. State, Unversity of Connecticut. 
The Carotene and Vitamin A and Proximate Composi- 
tion of Portions of the First Milking Postpartum. H. 
D. Eaton, A. A. Sprenman, L. D. Marrerson, R. E. 
JOHNSON, AND R. J. Suate, University of Connecticut. 
The Effect of the Form of Vitamin A and of Toco- 
pherol Supplements of the Ration on the Concentration 
of Vitamin A and Carotenoids of Colostrum and Early 
Milk. D. B. Parrisn, Greorce H. Wisk, anp J. S. 
Hueues, Kansas State College. 


T. S. Surron, Discussion Leader. 
Section B, FORAGES, HAY. L. A. Moors, Chairman. 


P55 


P56 


P57 


P58 


P59 


P60 


Comparison of Barn-cured and Field-cured Alfalfa 
Hay. Grpert H. Rouiins anp M. Reaves, Vir- 
ginia Polytechnic Institute. 

Studies on Mow Curing of Baled Hay. W. A. Kina, 
J. W. 8S. M. Havas, anp A. W. Coopen, Pur- 
due University. . ; 

Stack Finishing of Baled Hay with and without Heat. 
K. A. Kenpauu, W. B. NEvENs, anp J. H. Ramser, Uni- 
versity of Illinois. 

Conservation of Nutrients and Feeding Value of Wilted 
Silage, Barn-cured Hay and a Poor Quality Field-cured 
Hay. J.B. SHeruHerp, L. G. ScHOENLEBER, H. G. WIsE- 
MAN, C. G. Metin, W. J. Sweetman, W. H. Hoster- 
MAN, AND H. M. Tyspau, Bureau of Dairy Industry; 
Bureau of Plant Industry, Soils and Agricultural En- 
gineering; and Production and Marketing Adminis- 
tration. 

Vitamin D Content of Forages as Affected by Various 
Curing Procedures. J. W. THomMaAs aNpD L, A. Moore, 
Bureau of Dairy Industry, U.S.D.A. 

Comparison of Early-cut and Late-cut Lespedeza Hay 
for Milk Production. C. E. Wyruim, J. A. Ewina, 
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Eric W. Swanson, AND J. N. Mappux, University of 
Tennessee. 


The Influence of Various Hays on the Production, 
Vitamin Content, and Flavor of Milk. J. K. Loosti, 
V. N. Kruxovsky, AND G. P. LorareEen, Cornell Uni- 
versity. 


Comparison of Digestion Coefficients of Sun-cured and 
Mow-cured Hays from the Same Field. O. M. Cam- 
BURN, University of Vermont. 


11: 00-12:00 BUSINESS MEETING. 


Wednesday, June 16 


Afternoon Session 


1:30- 3:00 Section A, FEEDING AND MANAGEMENT. G. H. 
Wisz, Chairman. 


P63 


P65 


P66 


P67 


P68 


P69 


P70 


Lactating Factors for Dairy Cows in Dried Grapefruit 
Peel. R.N. Davis anp A. R. Kemmerer, University of 
Arizona. 


The Growth of Dairy Heifers Reared on Maximum 
Roughage with Varying Amounts of Grain. O. T. 
Srauucup, H. A. HerMAn, A. C. Univer- 
sity of Missouri.. 

Wintering Dairy Heifers on Legume Hay. S. A. Hin- 


TON, J. T. Mixes, anp C. E. Wy, University of Ten- 
nessee. 


Observations on Calves Dehorned with Antimony Tri- 
chloride-salicylie Acid-collodion Preparation. G. E. 
Stopparp, University of Wisconsin. 


Comparison between Various Methods of Cooling Dairy 
Cows in Summer. D. M. Seats Aanp G. D. Mier, 
Louisiana Agricultural Experiment Station. 


Relationship of Management to the Let-down of Milk. 
C. E. Knoop, Ohio Agricultural Experiment Station. 


The Effect of Time of Milking after Milk Excretion on 
Total Milk Production. G. M. Warp anp VEARL R. 
SmituH, University of Wisconsin. 
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1:30—- 3:00 Section B, FORAGES, PASTURES. L. A. Moors, Chair- 


3:00—- 5:00 


1:30- 4:30 


man, 


P71 Silage or Winter Pasture for Dairy Cattle. C. E. 
S. A. Hinton, anp L. R. University of 
Tennessee. 

P72 Sweet Sudan as a Forage Crop for Dairy Cattle. 
K. A. Kenpatt anp W. B. Nevens, University of 
Illinois. 

P73 Pastures in Relation to Dairy Development in the 
South. R. H. Lusu, University of Tennessee. 

P74 Irrigated Pastures for Dairy Cows. JoHN Ewinae, 
NeEtson MaAppux, C. E. Wyuiz, ann R. H. Lusn, Uni- 
versity of Tennessee. 

P75 Increasing the Production of Permanent Pastures 
through Renovation. J. B. SHepHerp, R. E. WaGNeEr, 
R. E. Hopeson, W. J. Sweetman, anp C. G. MELIn, 
Bureau of Dairy Industry and Bureau of Plant Indus- 
try, Soils, and Agricultural Engineering, U.S.D.A. 

P76 Effect of Intermittent and Limited Winter Grazing of 
Rye Pasture on the Carotene and Vitamin A Content of 
Cows’ Milk. R. G. WasHBpurn AND C. F. Monroe, 
Ohio Agricultural Experiment Station. 


GENERAL BUSINESS SESSION. Auditorium, Dawson 
Hail. 


BARBECUE, Amphitheatre. 


PROGRAM OF EXTENSION SECTION 
; Monday, June 14 
Afternoon Session 


RECORDS AND INTERPRETATION. E. H. Love- 
LAND, Chairman. , 
Opening Business Session. 


El Report of Dairy Records Committee. CHARLES GEAR- 
HART, Pennsylvania State College. 


E2 Seven Years of Central Laboratory Testing. J. E. 
University of Wisconsin. 


Discussion. 
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Tuesday, June 15 
Morning Session 


TEACHING METHODS AND EXHIBITS.—G. Hze- 

BINK, Chairman. 

E3 Report of Committee on Teaching Methods. I. L. Par- 
KIN, Pennsylvania State College. 

E4 Interdepartmental Cooperation on Dairy Extension. 
Evert WALLENFELDT, GEORGE WERNER, AND CARL 
NEITZKE, University of Wisconsin. 

Explanation and Discussion of Exhibits, Auditorium, Daw- 
son Hall 


Afternoon Session 
JOINT MEETING OF EXTENSION AND PRODUC- 
TION SECTIONS. E. H. Lovenanp anp G. H. Wiss, 


Co-Chairmen. 
(See Production Section Program) 


Wednesday, June 16 
Morning Session 


4-H CLUB AND TESTING RULES. E. H. Loveuanp, 

Chairman. 

E5 Systems Used in Obtaining 4-H Club Calves. RaAupH 
PorTERFIELD, University of Maryland. 

E6 National and Regional 4-H Dairy Contests. M. J. 
Regan, University of Missouri. 

E7 Adoption of Practices as the Result of 4-H Dairy Work. 
J. C. Nacgorte, Pennsylvania State College. 

E8 Suggested Revision of D.H.I.A. Rules and Regulations. 
CHARLES GEARHART, Pennsylvania State College. 


Discussion. 
Afternoon Session 


GENERAL BUSINESS SESSION, Auditorium, Dawson . 
Hall. 
BARBECUE, Amphitheatre. 
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ABSTRACTS OF LITERATURE 


BOOK REVIEW 


150. Legal aspects of milk sanitation. James A. ToBey. 133 pp. $5.00. 
Milk Industry Foundation, Washington, D.C. 1947. 


This is the second edition of a book dealing with the legal responsibilities 
of milk producers and processors and distributors of milk and milk products. 
It is concerned with responsibilities relating to public health rather than 
to price fixing. The sources and nature of laws and regulations relating 
to milk sanitation are described. Many court decisions and opinions are 
cited which show the validity of various laws and regulations. The book is 
of value as a source of information concerning the extent and limitations 
of responsibilities of handlers of dairy products insofar as these products 
are related to public health. Chapter headings include the following: I. 
Reasons for the Public Control of Milk, II. The Sanitary Regulation of . 
Milk by the State, III. Municipal Control of Milk, IV. Licenses and Permits, 
V. Standards for Milk and Milk Products, VI. Inspection, Sanitation 
and Seizure of Milk, VII. Tuberculin Testing and the Health of Dairy 
Cattle, VIII. Pasteurization, IX, Containers for Milk, and X. Liability in 
Connection with Dairy Products. M.P.B. 


BUTTER 


151. Controlling the composition of butter. R. W. Brown. Can. Dairy 
Ice Cream J., part 1, 26, 11: 33. Nov., 1947; part 2, 26, 12: 23. 
Dec., 1947. 


The composition of butter is controlled because it must conform to state 
and federal standards, operating losses must be reduced to a minimum, and 
butter must retain its weight and moisture to avoid danger of short weight- 
ing. A knowledge of the factors that affect overrun and overrun control is 
necessary in order to control the composition of butter. Calculations are 
given for overrun, theoretical overrun, composition overrun, churn overrun, 
creamery overrun, accuracy of testing cream, looses of fat in buttermilk, 
overrun of unsalted butter, and water addition. HP. 


152. Die Bedeutung des Acetoins und Diacetyls fiir das Aroma von 
Rahmsdaurungskulturen. (The importance of acetoin and of 
diacetyl upon the aroma of butter cultures.) J. RoDENKIRCHEN. 
Die Milchwissenschaft, 2, 8: 329-335. Aug., 1947. 


Butter cultures grown in heat-treated skim milk (75° C. for 30 min.) 
and held for 3 days varied in intensity of the acetoin-diacety] reaction 
when examined daily. The intensity of the acetoin-diacetyl reaction did 
not correlate with presence or absence of chains of organisms or with the 
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quality of flavor produced. Generally the intensity of the reaction of the 
individual cultures remained at the same level for 3 days when cultures were 
ineubated at 20° C. for 20 hr., followed by a lower holding tempera‘ure. 

The acetoin and diacetyl formation was found to be independent of the 
pH of the starter cultures. Also, the amount of these compounds formed was 
not influenced by the available oxygen supply. 

Higher incubation temperatures (50-60° C.) increased the production 
of acetoin and of diacetyl. Reheating of the cultures resulted in a more 
distinct acetoin-diacetyl reaction. Growth of butter cultures in whole milk 
generally resulted in higher production of acetoin and diacetyl than growth 
of the same cultures in skim milk. The author states that the acetoin- 
diacetyl reaction according to Vas Criszar is not suitable for objective 
measurements of the quality of flavor in butter cultures. EF. 


CHEESE 


*153. A rapid method for determining extraneous matter in Cheddar 
cheese. E. G. Hoop. Can. Dairy Ice Cream J., 27, 1: 19-20. 
Jan., 1948. 

A 15-g. sample of Cheddar cheese is placed in a clean Waring Blendor 
jar of 1,000-ml. capacity, and 200 ml. of 10% sodium citrate solution at a 
temperature of 75 to 80° C. is added. After 2 minutes of disintegration, the 
sample is transferred to a funnel under suction, using a lintine filter disc. 
The advantages over the older method for removing the extraneous matter 
from Cheddar cheese are: (a) a smaller sample can be used (15 g. compared 
to 227 g.); (b) hot citrate solution is used for more rapid disintegration ; 
(ec) the sample can be obtained from one cheese plug, preventing damage 
to the cheese; and (d) the method is much faster. The test can be carried 
out in 4 minutes, an added incentive for extending the use of the method 
to an educational program or to regulatory control. H.P. 


154. Apparatus for use in the centrifugal separation of serum from 
cheese constituents. G. J. STrREzyYNski. (Assigned to DeLaval 
Separator Co.) U.S. Patent 2,436,498, Feb. 24, 1948 (12 claims). 
Official Gaz. U. S. Pat. Office, 607, 4: 683. 1948. 


The details are given for a continuous type separator bowl which may be 
used for removing serum from a standardized coagulated dairy product, 
thus producing a curd of such moisture content that it may be used for 
cream cheese. R.W. 


CHEMISTRY 


155. Lactoflavin-reduktase. (Riboflavin-reductase.) M. E. Scuuuz. Die 
Milchwissenschaft, 2, 3: 152-160. March, 1947. 


The role of riboflavin as an oxidation-reduction indicator in milk and 
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its relative position with respect to other redox systems are pointed out. The 
usefulness of riboflavin as an indicator of oxygen tension in growing cul- 
tures of 8. lactis in milk is demonstrated and the role of riboflavin in the 
formation of diacetyl in cream ripening is discussed. LP. 


156. The use of the sodium-chlorine relationship for the detection of 
sodium neutralized non-fat dry milk solids. W. Horwitz, Food 
and Drug Administration, Federal Security Agency, Minneapolis, 
Minn. J. Assoc. Offic. Agr. Chemists, 31, 1: 121-124. 1948. 

The sodium and chlorine contents of 23 samples of sodium-neutralized 
and 81 samples of normal or non-sodium-neutralized dry skim milks were de- 
termined. The ratio of sodium to chlorine in the normal samples was 0.47, 
with a standard deviation of 0.03. If the per cent sodium is plotted as the ab- 
seissa against the per cent chlorine as the ordinate, all of the sodium- 
neutralized samples lie to the right of the line represented by the equation: 
% Na=0.62% Cl-—0.10. All of the normal or non-sodium-neutralized 
samples lie to the left of this line. B.J.B. 


157. Serum methods for added water in milk. D. J. MitcHELt anp G. G 
Frary, State Chemical Lab., Vermillion, S. D. J. Assoc. Offic. 
Agr. Chemists, 31, 1: 124-127. 1948. 

The mean value of 3 serum methods (acetic serum, sour serum, and 
copper serum) did not indicate added water until more than 19% added 
water was present. The copper serum method was the most rapid from the 
standpoint of preparation of the serum and gave a narrow range of read- 
ings. The authors state that the cryoscopic method should be used to check 
the serum methods whenever added water is indicated, since the method is 
rapid, accurate and most reliable. F.J.B. 


158. The determination and identification of lactic and succinic acids in 
foods. H. V. CLaBorn anp W. I. Patrerson, Food and Drug Ad- 
ministration, Federal Security Agency, Washington, D. C. J. 
Assoc. Offic. Agr. Chemists, 31, 1: 1384-139. 1948. 

A method is outlined for the determination of lactic acid in liquid whole 
or skim milks and in dried whole or skim milks. Detailed procedures are 
given for preparation of the sample, preparation of the sodium salt of 
laetie acid, preparation of the partition column, isolation and identification 
of lactie acid. F.J.B. 


159. The determination of free tryptophane in milk, cream and butter. 
R. E. Duaean, Food and Drug Administration, Federal Security 
Agency, New Orleans, La. J. Assoc. Offic. Agr. Chemists, 31, 1: 
151-162. 1948. 


A method is described for the extraction and measurement of the free 
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tryptophane in milk, cream and butter. Investigations show that negligible 
quantities of free tryptophane are present in normal sweet cream and milk. 
The amount of free tryptophane in milk and cream increases with age if 
the products are held under conditions conducive to bacterial and enzyma- 
tie activity. The amount of free tryptophane in butter depends upon the 
free tryptophane content of the original cream. F.J.B. 


160. Residual chlorine in milk after the addition of hypochlorite. F. B. 
MorELAND, Kansas State Board of Health, Topeka. J. Assoc. Offic. 
Agr. Chemists, 30, 4: 655. 1947. 


Sodium hypochlorite was added to milk in concentrations ranging from 
1,000 to 5 p.p.m. and the milk allowed to stand at room temperature for 
varying periods of time. At certain intervals, the amount of residual 
chlorine was determined by titration with thiosulfate and by the Rupp 
test (A.O.A.C. Methods of Analysis, 6th ed., 1945, p. 317). Data show that 
the residual chlorine of the milk decreased rapidly. At a chlorine dosage 
of 100 p.p.m. in the milk, the value dropped to zero in about 15 min. How- 
ever, the Rupp test continued positive long after the residual chlorine 
reached zero. The author states that the term ‘‘available chlorine’’ as used 
in the heading of the table interpreting the reactions to the Rupp test is apt 
to be misleading, since the values given are for the amount of available 
chlorine which is present at the instant of its addition to the milk rather 
than when the Rupp test actually is performed, perhaps much later. Tests 
also were made on milk containing 100 to 5 p.p.m. available chlorine and 
held in a refrigerator. F.J.B. 


161. Das Fettverderben und seine Bedeutung fiir Wirtschaft und Leben. 
(The deterioration of fat and its importance in economy and in 
life.) H.Scuma.russ. Die Milchwissenschaft, 2, 8: 335-347. Aug. 
1947. 


The review covers 726 publications and patents issued between 183 
and 1944, dealing with fat deterioration. The author distinguishes between 
5 main types of fat deterioration, namely, tallowiness, peroxide formation, 
hydrolysis, ketone formation and aldehyde formation. IP. 


162. Biophysical studies of blood plasma proteins. VIII. Separation 
and properties of the gamma globulins of the sera of normal cows. 
E. L. Hess ann H. F. Deutscu, Univ. of Wis. J. Am. Chem. Soc., 
70, 1: 84-88. 1948. 


The conditions of separation, yield and some physical properties of 
normal bovine serum gamma globulins are reported. The procedure re- 
covers 85% of the gamma globulins, which can be further separated into 
fractions with varying electrophoretic mobilities. As a result of this and 
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previous studies, it is anticipated that practical and economical ethanol 
fractionation methods for the removal of antibody from hyperimmune sera 
soon will be practical. H.J.P. 


163. Crystalline pepsin-resistant protein from skeletal muscle. J. 
Bourpin1on, N. Y. State Dept. of Health, Albany. Arch. Biochem., 
16, 1: 61-68. 1948. 


A erystalline protein-like substance characterized by its high resistance 
to peptic hydrolysis was isolated from beef skeletal muscle. It represents 
at least 2% of the total proteins and is different from known fractions of 
muscle. Its physiologic role is unknown. The term peptomyosin is pro- 
posed for this substance. A similar fraction has been extracted from 
horse skeletal muscle. H.J.P. 


CONCENTRATED AND DRY MILK; BY-PRODUCTS 


164. Report on sampling and analysis of condensed buttermilk. RAGNaR 
E. Bergman, State Dept. of Agr., St. Paul, Minn. J. Assoc. Offic. 
Agr. Chemists, 30,4: 613. 1947. 


The total solids content of a sample of condensed buttermilk was deter- 
mined by drying at 100° C. under vacuum, drying at 100° C. without 
vacuum, drying at 70° C. with vacuum, drying at 70° C. without vacuum, 
and by the toluene distillation method. The average results obtained by 10 — 
collaborators using the above methods were 27.71, 27.21, 29.59, 29.26, and 
29.98%, respectively. When the same methods were used, but with 2 g. of 
recently ignited zine oxide and 5 ml. of water added, the results obtained 
by the first 4 methods were 28.67, 28.04, 29.19 and 29.22%, respectively ; the 
toluene distillation method was not used with this procedure. The use of 
zine oxide tended to prevent charring of samples. It was recommended 
that collaborative work on sampling and analysis of condensed buttermilk 
be continued. F.J.B. 


DISEASES 


165. The clinical diagnosis and treatment of breeding unsoundness in 
cows. J. W.CuNKELMAN. J. Am. Vet. Med. Assoc., 112, 852: 292- 
295. April, 1948. 


Failure in conception is not always the fault of the female. A large 
percentage of diagnosed conception failures can be treated successfully. 
T.M.L. 


FEEDS AND FEEDING 


166. The value of supplementary vitamins for calves raised under artifi- 
cial conditions. A. A. SpretMAN, D. B. H: Daurymp xe, C. L. Nor- 
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TON, J. K. Loosui, anp K. L. Turk. Am J. Vet. Research, 9, 30: 
26-29. Jan., 1948. 

Results of a large-scale field trial to determine the value of supple- 
mentary vitamins for calves raised under good, fair and poor farm condi- 
tions of feeding and management are reported. In the first trial, alternate 
calves received daily, from birth to 30 days of age, a tablet of 5,000 I.U. 
of vitamin A, 250 mg. vitamin C. 1,000 USP units vitamin D, and 100 mg. 
niacin. The other calves received a placebo capsule. In experiment 2 the 
dosages of vitamins were increased. The feeding of extra vitamins to new- 
born calves, raised under farm conditions of good, fair and poor feeding 
and management, did not materially reduce the incidence or duration of 
scours or result in any apparent improvement in the general appearance 
and condition of the calves up to 30 days of age. T.M.L. 


167. Vitamin A and trace minerals in the diet of dairy cattle. P. E. 
NEwMAN. Cornell Vet., 28, 1: 69-78. Jan., 1948. 


The need for adequate vitamin A in the diets of dairy animals becomes 
more apparent each year. One common source of vitamin A deficiency is 
in young calves which have not received enough milk for necessary needs; 
the other is in cows which are pregnant and need an extra amount of vita- 
mins above that found in the average ration. 

Cobalt deficiency can be easily corrected by feeding cobalt sulfate in 
salt at a rate of 1 oz. to 100 lb. Over-feeding of this mineral is dangerous. 
No general regions for iron deficiency have been observed. Copper is de- 
ficient in Florida. Several Great Lakes States and a few others are deficient 
in iodine. Although manganese is needed by dairy cattle, no clear-cut 
deficiency areas have been observed. Present information does not indicate 
a likelihood of a natural deficiency of boron, zine or fluorine. Caution 
should be exercised in the supplementing of trace minerals due to the 
lack of information on exact needs. T.M.L. 


ICE CREAM 


168. Basic ice cream industry stabilizers. anp W. F. 
LINS, Pa. State College, State College. Ice Cream Field, 50, 6: 24, 
25, 26, 35. Dec., 1947. 


With a mix containing 12% fat, 11% serum solids and 15% sugar, a 
perfect texture score was obtained with ice cream having 0.5% gelatin 
150 Bloom, 0.42% gelatin 200 Bloom, and 0.35% gelatin 250 Bloom. The ° 
pH of gelatin did not affect the results. Dariloid (sodium alginate) was 
found to give a perfect texture in the above mix when 0.275% was used. 
Sodium alginate from another source gave comparable results when used 
in concentration of 0.15%. Locust bean gum (carob) is not satisfactory 
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as a sole stabilizer because of excessive wheying off of the mix; 0.25% is 
required for stabilization. Locust bean gum works very well for ices and 
sherbets and is most important for hot pack cream cheese. 

Dried extract of Irish Moss commonly is used to prevent sedimentation 
in chocolate milk drinks. As little as 0.08% will provide for good mix 
stabilization but will give high initial viscosities and contribute tu a per- 
manent foam. It commonly is used in mixed proprietary stabilizers. So- 
dium carboxy methyl] cellulose, commonly known as CMC or eelluiose gum, 
is tasteless and odorless. When used to the extent of 0.15 to 0.18% in ice 
eream mixes, it gives good stabilization and results in low viscosity mixes. 
Slight separation may occur in the mix after storage for about 2 weeks at 
35 to 40° F. Pectin commonly is used in ices and sherbets. It was found 
that 0.15 to 0.25% of 150 grade pectin in ice cream did not properly sta- 
bilize the product, although no separation occurred in the mix, which is 
contrary to previous claims. Ground psyllium seed husks used to the ex- 
tent of 0.15% gave ice cream with perfect body and texture. Unless a 
coarse mesh strainer was used ahead of the homogenizer, a considerable 
amount of the stabilizer was removed. This stabilizer gives a low viscosity 
mix. Karaya gum long has been used in ices and sherbets and has been 
employed in mixed stabilizers. About 0.35% is required to stabilize an 
ice cream mix, but it was found that the smooth texture was of short dura. 
tion. 

The authors report that all of the stabilizers gave satisfactory overrun 
and that there were not objections to melt down characteristics if the pro- 
per amounts were used. In dipping trials with ice creams. stabilized with 
gelatin, Dariloid, CMC and dried extract of Irish Moss, there was no dif- 
ference in the amount of ice cream dipped from a 2.5-gallon can when the 
ice cream was tempered to 6° F. W.C.C. 


169. Outlook for cream and milk solids in 1948. J. M. PuNDERson, 
Rochester Dairy Coop., Rochester, Minn. Ice Cream Rev., 31, 6: 
52, 71. Jan., 1948. 


Plenty of butterfat and milk solids for the manufacture of ice cream 
will be available in 1948, but the price for these products is not expected 
to drop as low as it did in 1947. Strong domestic consumer demand for 
fluid milk and cream, export demand, low carry-over stocks of dairy pro- 
ducts, and unfavorable milk production trends are cited as the reasons for 
believing that neither butterfat nor milk solids will show any significant 
price decline during 1948. W.J.C. 


170. Ice cream mix. A. Leviron. (Dedicated to the people of the U.S.) 
U. S. Patent 2,433,850, Jan. 6, 1948 (4 claims). Official Gaz. U.S. 

Pat. Office, 606, 1: 74. 1948. 
It is claimed that in an ice cream which is subject to sandiness, the 
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addition of 3.5 mg. of riboflavin per 100 g. of water will cause the lactose 
to crystallize in thin trapezoidal plates, a form which does not produce 
the suggestion of sandiness in the mouth. Other dairy products, such as 
sweetened condensed milk, also may be made free of lactose graininess 
through the addition of riboflavin. R.W. 


171. Controlling labor costs in retail outlets. ANoNyMmous. Ice Cream 
Rev., 31, 6: 42-44, 110. Jan., 1948. 


A practical procedure which has been used successfully by one company 
to meet the challenge of increasing labor costs in the operation of retail 
stores is presented. Determination of sales by hours is accomplished by 
hourly checks of the cash register for a week every month for each store 
with an operating staff of 5 or more persons. The ver cent of gross sales 
can be allowed for labor cost and thus the total amount of money which can 
be spent daily for labor is determined. This in turn may be figured on the 
basis of sales per man hour as a labor efficiency guide. 

The next step is to determine how the daily man hours should be dis- 
tributed by hours of the day to provide adequate help for all phases of 
store operation. Once this has been established the next job is to work out 
the labor shifts so the proper number of employees will be present when 
needed. Help for part-time shifts usually can be provided by ladies in the 
neighborhood who desire part-time employment. 

The final step is to prepare a master list of shifts which describes each 
shift in terms of duties and numbers of hours of daily work. The master 
list of employee shifts provides a convenient simple method for telling old 
and new employees what days they work, the hours they are on duty and 
when they will have their days off. 

The charts accompanying this article should prove valuable to any 
manager of a retail store who wishes to analyze the labor setup for his par- 
ticular store or group of stores. It is reported that one firm operating 50 
fountains in San Francisco was able to reduce store operating hours from 
two shifts to one in approximately 50% of its locations because of exces- 
sive labor costs during lean hours of the day. W.JI.C. 


172. Billboard advertising. ANonymous. Ice Cream Rev., 31, 6: 45. 
Jan., 1948. 

Members of the International Association of Ice Cream Manufacturers 
now may obtain at cost from their association billboard posters for use in an 
outdoor advertising program to supplement their regular advertising activi- 
ties. These posters are attractive in design and feature top-notch pro- 
motional ideas to stimulate ice cream sales. A place for the imprint of 
the individual firm is provided so the billboard becomes an effective promo- 
tional activity of the firm making use of this service. W.I.C. 
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173. Program for improving milk quality. E. M. Barxer, Rochester 
Dairies, Rochester, Minn. Milk Dealer, 37, 4: 102-112. Jan., 
1948. 


The following broad fundamental or basic principles are listed as essen- 
tial in a successful quality improvement program: (a) The management 
of a particular dairy enterprise must be sold on the merits of an improve- 
ment program and willing to allocate a substantial sum of money each 
year over a period of years for its prdmotion. This naturally involves the 
development and continued utilization of markets which will pay for 
quality products. (b) Through such a program economic benefits must 
accrue over the years to the participating producers. (c) The establish- 
ment of differentials and incentives is necessary, based on grades which 
will accomplish the specific objectives desired. Milk quality will improve 
more rapidly and will be maintained at a desired level. (d) The recogni- 
tion that mere regulation will not perform the rightful task of the partic- 
ular institution and producer is essential. Both management and produ- 
cers must not fail to recognize that together they must develop and 
maintain a satisfactory program. 

In addition, all producers must use the methods and equipment neces- 
sary to continuously supply high quality milk. The milk from such pro- 
ducers must be uniformly and regularly graded according to rigid, pre- 
scribed standards. All information pertaining to the milk supply of the 
producer must be passed on as rapidly as possible to him. A field force, 
properly directed and made up of well-trained, practical-minded men, is 
necessary. Platform testing under the supervision of trained intake men 
is a continuous task. Cans and can washers must be maintained in a satis- 
factory and sanitary condition. A constant program of education and ser- 
vice to producers must be in effect at all times. C.J.B. 


174. More economical system of homogenizing milk. J. V. QuicLey, 
Chapman Dairy Co., Kansas City, Mo., anp W. A. Corpes, Sealtest, 
Ine., New York, N. Y. Milk Dealer, 37, 4: 41, 42, 116-124. Jan., 
1948. 


A new process of homogenizing milk, in which milk is separated and 
only the cream homogenized, is revealed. The cream going to the homo- 
genizer has a fat content of 8 to 9%. Trials have indicated that satisfac- 
tory results will be obtained when the test of the cream does not exceed 
13.0%. This process, used with a short-time, high-temperature pasteur- 
izing unit in a closed system, has been in successful commercial operation 
since Feb., 1945. It has reduced the time of operation of the plant on 
homogenized milk to about one-third of the time required for the homo- 
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genization of whole milk, thus resulting in economies involving power, 
steam, light, refrigeration and labor. Homogenized milk produced by the 
new process has been demonstrated to be a satisfactory product as judged 
by top and bottom test differentials, curd tension, microscopic appearance 
and sedimentation due to leucocytes. C.J.B. 


175. Delivery problems relating to the single service container. D. 
DEAN, Dean’s Dairy, Champaign, Ill. Milk Dealer, 37, 4: 46, 100. 
Jan., 1948. 


The delivery problems relating to the single service container are divided 
into the two distinct categories of long distance hauling and local whole- 
sale and retail delivery. The eompany has found that the larger units of 
the tractor trailer type are the most practical for long distance hauling. 
Smaller units, or so-called ‘‘straight jobs’’ designed to carry 5 tons or less, 
are too small for a long haul, resulting in overloading of the motor, tires, 
ete., and the possibility of running afoul of the existing local and state 
highway regulations. Smaller trucks also are economically unsound be- 
cause the pay load is not large enough to cover the cost of a union driver 
whose wages are governed by a union scale covering the larger inter-state 
trucking companies. In local delivery the type of truck required is essen- 
tially the same as that used in delivering milk in glass bottles. It is pos- 
sible to haul a much greater pay load on a local wholesale or retail truck 
when single service containers are used. Elaborate plans for refrigera- 
tion are not necessary, although ice may be used as a precaution in ex- 
tremely hot weather. Trucks should be insulated as much as possible, with 
partitions back of the driver. C.J.B. 


176. How to lose money in the milk business. C. F. Rosesrucu. Can. 
Dairy Ice Cream J., 27, 1: 34-42. Jan., 1948. 


The tangible ways to lose money in the milk business are through pro- 
cessing and bottled goods shrinkages, ticket and bottle discrepancies, and 
credit ‘losses. The intangible losses include price cutting, waste plant 
capacity, waste vehicle capacity, waste manpovver capacity, lack of organi- 


zation, lack of accounting information, and lack of uniform industry costs. 


177. Milk can production in Austria. Ine. Orro Wourrum, Vienna, Aus- 
tria. Milk Dealer, 37, 4: 74-80. Jan., 1948. 
The milk cans produced in Austria are described in full and compari- 
sons made with those produced in the United States. Photographs are 
used for illustration. C.J.B. 


MILK A7l1 


178. Portable milk pasteurizing apparatus. E. F. Mancoup. (One half 
_ assigned to H. P. Chapman.) U.S. Patent 2,436,585, Feb. 24, 1948 
(8 claims). Official Gaz. U. S. Pat. Office, 607, 4: 704. 1948. 


An ordinary 10-gallon can of milk is placed on a platform in a port- 
able container. A pump operated by a motor circulates water from the 
bottom of the container through a heater and sprays it around the neck 
of the milk ean. The same motor operates a small propeller which keeps 
the milk agitated. R.W. 


179. Fiberboard cream separating milk container. C. E. DEARDORFF. 
(Assigned to C. E. Deardorff, Inc.) U.S. Patent 2,436,140, Feb. 
17, 1948 (6 claims). Official Gaz. U. S. Pat. Office, 607, 3: 494. 
1948. 


A paper milk bottle is described which contains a horizontal parti- 
tion at about the place where the cream line forms. As the milk creams in 
the container, the cream collects in the upper compartment, from which 
it may be removed by pouring. During the pouring process the skim 
milk is retained in the lower section as the result of the V-shaped edge of 
one side of the dividing partition. R.W. 


180. Separator. K. S. Wristey. U. S. Patent 2,436,029, Feb. 17, 1948 
(2 claims). Official Gaz. U. S. Pat. Office, 607, 3: 467. 1948. 


A V-shaped tubular siphon-type separator for removing cream from 
bottles of creamed milk has for its chief novel feature a telescopic arrange- 
ment which permits adjusting the opening to any desired level] within the 
bottle. R.W. 


181. Milk bottle cap. H. W. Bupan. U. S. Patent 2,434,787, Jan. 20, 
1948 (2 claims). Official Gaz. U. S. Pat. Office, 606, 3: 476. 1948. 


A cap or closure for glass milk bottles is described which is designed to 
be used by the consumer from the time the milk bottle is opened until its 
contents is finally consumed. It may be made of metal or other material 
sufficiently stiff, yet elastic, that it will lock itself to the top of the bottle 
by a skirt or projections provided for the purpose. An integral part of 
the device is a hook which easily and cleanly removes the customary paper 
board dise cap used to close glass milk bottles. R.W. 
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A Progress Report 
on Phase Microscopy 


VER since American Optical Company developed the first 
phase microscope to be shown in this country, scientists 
have awaited the day when it would be readily available. 


The equipment revealed detail almost invisible under the 
ordinary microscope—particularly in unstained and living 
material. Bacteria, tissue cultures, blood, protozoa, textile 
fibers, minerals, crystalline substances, plastics and other 
transparent materials—all could be studied more effectively. 


However, much work remained to provide suitable phase 
objectives for many specific purposes. Sales efforts were post- 
poned in favor of continued development. 


After years of research in cooperation with many leading 
scientists, the wisdom of this policy was demonstrated at the 
1947 AAAS Convention in Chicago. Many visitors brought 
their own materials in which significant detail could be seen 
only under the Spencer Phase Microscope. 


The superior results are largely due to the variety of Spencer 
phase objectives. For each magnification, there are three differ- 
ent types of objectives—Dark Contrast, Bright Contrast and B 
Minus Contrast, each in three degrees of contrast. More than 
20 in all, they enable the user to select the best equipment for 
his needs . . . and provide flexibility far greater than equipment 
giving only one type of contrast. 


Production is being geared to keep pace with the increasing 
demand for Spencer Phase Microscopes. They will soon be 
available through qualified distributors. Watch for further 
announcements. 


American @ Optical 


COMPANY 
Scientific Instrunient Division 
Buffalo 15, New York 


of SPENCER Instruments 


Your advertisement is being read in every State and in 25 Foreign Countries 
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KLENZADE 


Brings you the most sensatidh@ advance 
in deiry plant sanitation. 


NEW REVISED 
GBI BOOKLET #677 pr 


containing broad list of products 
experfly made, by laboratory 
controlled processes, ready for 
immediate use to save you val- 
uable time and expense in your 
laboratory. GBI products as- 
sure positive results, eliminate 
the inconvenience and exces- 
sive costs of making your 
own preparations. Write 


GENERAL BIOCHEMICALS, INC, 


69 LABORATORY CHAGRIN FALLS 
PARK OHIO 
Reg. U. S. Pot. Off, 


NUTRINIC 


N 


RCH 


The erly line of dasiry cleanera to 
‘vide a*periect balance of organic _ 
acid and alkaline cleaners. 


sical 
Complete phy’ 
equipment and uten' be better maine 


kali cleaners 

below. Nation~ it 
hod prove 


DAIRY PLANTS 


Can Washing. use 
For hand washing ope™ poh Klenz three days. 


BS Cleaner 
Kleen one 
Equip- 
High Temperature 
BREEDER’S EQUIPMENT CO. 


Flash Kleen every day. 
Supplies for Artificial Insemination of A 
DAIRY FARMS 

t-Mot 


ARTIFICIAL INSEMINATION 


A technical service which contributes so 


much to the Dairy Industry is worthy of : 
the recognition accorded to other scientific i 5 Be 
achievements in the same field. 


The technician engaged in this work is a 
true specialist who requires special equip- 
ment, designed and manufactured for 4 
special purpose, 

The period of makeshift and improvised 
apparatus is past. 


Chemical cleaning specialists serving the dai 
Ls with conveniently, located Slices. 
" gnd distributors in principal cities throughout the nation. q 


KLENZADE PRODUCTS; inc. 


BELOIT, WISCONSIN. . 
Our facilities are devoted exclusively to 


the production of the most efficient instru- 
ments for successful artificial insemination. 


Write for a copy of our newest catalog, 
which is now available. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Geen. by greatly lowering surface tension, de- 
creases solution dragout ... speeds cleaning 
action . . . boosts the efficiency of your alkali 
solution. Bottles cleaned with this time-tested 
wetting agent and synthetic detergent come out, 
amazingly clear and sparkling. Re-runs are 

greatly reduced, particularly on chocolate drink 

bottles. An Orvus solution quickly wets 

through and loosens hard-to-remove chocolate R F D U C ES 


deposits. 


- lose none of the cleaning efficiency of BOTTLE 


Orvus in hard water. It assures thorough emul- 
sification . . . fast rinsing . . . better run-off, 


. .. dryer bottles. Orvus is easy to use. Eco- 
nomical, too—a little goes a long way in your * 


soaker tanks. 


* 


For further particulars about Oreus, write 


PROCTER & GAMBLE-. o. cox ssCINCINNATI 1, OHIO 


‘Gaulin Homogenizers Cut Costs 
. They’re Ruggedly Built! 


THE Gaulin Homogenizer saves you money be- 
cause it is ruggedly constructed for long life. 
The extra years of efficient operation that the 
Gaulin gives you mean an additional profit for 
you. 


Rugged construction is equally important in as- 
suring efficient day-to-day performance in your 
plant. The Gaulin functions more smcothly, re- 
quires less service, and cuts your upkeep costs to 
the minimum because it is 
soundly engineered and 
solidly built from the finest materials. 


Investigate the money-saving features of the long life, rug- 
gedly built Gaulin Homogenizer. It cuts your operating 
costs and enables you to produce highest quality homogenized 
products. Write for catalog and full information, without 
any obligation. 


MANTON-GAULIN MFG. CO. 
44 Garden Street © Everett 49, Mass. 


HOMOGENIZERS HIGH PRESSURE PUMPS 


can save you money 


Your advertisement is being read in every State and in 25 Foreign Countries 


12 JOURNAL OF DAIRY SCIENCE 


FLAV-0-LAC 
FLAKES 


THE CULTURE 


of definitely better 
flavor & aroma pro- 
ducing qualities. 


The standard with 
foremost operators, 
agricultural schools & 
colleges. 


FLAV-O-LAC FLAKES 


(shown) produce a 
quart of the finest 
starter on a single 
Single 
ottles $2.50. 


SPECIAL FLAV-0-LAC FLAKES “40” 
produce 40 quarts of starter on a single prop- 
agation. Single bottles $3.00. Plus postage. 
Free Culture Manual of Fermented Milk Prod- 
ucts on request. 

Pioneers in Spectro-chemical, Chemical and 
Fluoro-photometric Determinations of 
A, i. Bz, Nicotinic Acid, Pantothenic Acid, Be, 
C & E in Dairy and Food Prod (Vitami 
D eacluded) inquiries invited. 


THE 


DAIRY LABORATORIES 


23rd & Locust Sts., Phila. 3, Pa. 
BRANCHES 
Baltimore 


DALABE 


Washington 
See our catalog in Dairy Industries Catalog 


New York 


“CHP. HANSEN'S LABORATORY, INC. 
MILWAUKEE 14. WISCONSIN 


HOW TO SEPARATE 
A CAT FROM A MOUSE 


@Simply a matter of screening...a useful 
trick for a mou se to know. In fact, screening is 
a useful trick in any trade...even the salt 
business! 


You see, in the salt business we’ve got to fit the 
salt to the job. Butter-makers don’t want large, 
slow-dissolving crystals in Butter Salt. We re- 
move the “big ones” so completely, you won’t 
find even a trace on a 28-mesh Tylor screen. 
But they don’t want fine dust, either, to cause 
pasting in the churn. Diamond Crystal Butter 
Salt contains only 3% of particles small enough 
to pass through a 65-mesh screen! 
Yes, it’s as vital to the butter-maker that we 
remove over-sized and under-sized salt crystals 
..as it is to the mouse to screen out that cat. 
(Well, almost as vital!) 


Happily for the mouse, he got results. And so 
do we at Diamond Crystal. That’s why you can 
always be sure of clean screening whenever you 
specify Diamond Crystal. Take your choice of 
grade or grain size— it’s tops by actual tests! 


Want Free Information on Salt? Write Us! 
If you have a salt problem, let our Technical 
Director help! Just drop him a line in care of 
Diamond Crystal Salt, Dept. H-11, St. Clair, 
Michigan. 


DIAMON D CRYSTAL 


SALT 
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Members of American Dairy 


Science Association . 


WELCOME TO THE 
SCUTHEASTERN STATES 


While touring the Southeast en route 
to your Annual Meeting, you are 
cordially invited to visit our Stud 


SOUTHEASTERN ARTIFICIAL 
BREEDING ASSOCIATION 


Star Route, Asheville, N. C. 


Stud located 44 miles South of Asheville, 
U. S. Route No. 74 


In Thousands of Plants 
Throughout the Nation... 


RENNET and COLOR 


Strong, clean Rennet is important 
in the making and curing of 
cheese. Use Marschall Rennet 
generously for maximum results. 
MARSCHALL 
DAIRY LABORATORY, INC. 
MADISON 3, WISCONSIN 


WRITE FOR FREE CIRCULAR! 

An illustrated folder which fully describes 
DIVERSOL is available upon request. 
Write for your copy toda: 


THE DIVERSEY CORPORATION 


53 W. JACKSON BLVD., CHICAGO 4, ILL. 


In Canada: The Diversey Corporation (Canada) Ltd., Toronto, Ontario 
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NOTICE TO CONTRIBUTORS 


Authorship of Original Articles and Reviews.—Space in the Journal is reserved 
for the publication of original research voluntarily submitted by members of the 
association to the JouRNAL and review articles by invitation. In the case of joint 
authorship the membership ruling applies to one author only. 

Papers that have already appeared in print or that are intended for simulta- 
neous publication elsewhere will not be accepted. 

Manuscripts—Manuscripts should be submitted in double spacing on one side 
of suitable 84”x11” paper. The original copy—not the carbon—should be fur- 
nished, packing it flat—not rolled or folded. ll illustrative and tabular material 
should accompany the manuscript. The position of each illustration and of each 
table should be clearly indicated in the text. 

In the case of manuscripts, other than review articles prepared by invitation, 
that contain more than 12 printed pages, the author is charged at the rate of $5.00 
per page for all pages in excess of twelve. This charge is omitted in the case of 
articles of extraordinary merit. 

Manuscripts voluntarily submitted, when approved for publication, will be pub- 
lished in the order of their receipt. Manuscripts should be sent to the Editor, F. E. 
NE.soN, Dept. of Dairy Industry, Iowa State College, Ames, Iowa. 

Drawings.—Drawings, diagrams and charts for illustrations should be prepared 
for reproduction as line drawings or halftone engravings. The original drawings 
should be done in India ink on white or blue-white tracing cloth, tracing paper, or 
Bristol board and neatly lettered in India ink. Legendary material on the drawing 
should be neatly lettered in India ink—not typewritten. 

The original drawings—not photographs of the drawings—should accompany 
the manuscript. [Illustrations not in proper finished form will be prepared for pub- 


’ lieation and the author charged for the cost of the work. 


Photographs.—Photographs for halftone reproductions should be glossy prints, 
free of all imperfections. 

Legends.—All illustrative materials, both drawings and photographs, should be 
accompanied by appropriate legends, typewritten on a separate sheet of paper. 

Tabular Material—Tabular material in the manuscript should be clear, concise 
and accurate. Simple tables are more effective than complicated ones. If possible, 
tables should be so organized that they may be set crosswise of the page. In many 
instances it is possible to materially improve the appearance and usefulness of 
tabular material without sacrificing completeness of information, by condensing 
detailed data and presenting them in simple, summarized, tabular form. 

References.—References should be listed alphabetically as to authors and num- 
bered ; and citations in the text should be made by the number in parentheses, corre- 
sponding to the number in the reference list. 

Each reference should contain the following data in the following order: Name 
and initials of author or authors; title of the articles referred to (principal words in 
the titles of all articles should be capitalized) ; name, volume, number, page number 
and year of publication. 

Abbreviations of the titles of publications should conform to the standard set 
by the United States Department of Agriculture given in U. S. Dept. Agr., Mise. 
Pub. 337, April, 1939. 

For uniformity of punctuations the references should conform to the following 
example: (1) Jonss, L. W., anv Smiru, J. D. Effect of Feed on Body of Butter. 
Jour. Dairy Sct., 24(4) : 550-570. 1941. 

References should be carefully checked for accuracy by the author. 
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You Are Invited 
To Attend the 


63rd ANNUAL CONVENTION 


The Holstein-Friesian Association of America 
Hotel President, Kansas City, Missouri 
JUNE 1-4, 1948 


OPEN FORUM — TUESDAY, JUNE 1 


Here you will have opportunity to take part in the discussion of Association 
affairs and policies. Speaker will be Dr. Kenneth McFarland of Topeka, 
Kansas, nationally noted educator and thinker. 


DELEGATE CONVENTION — WEDNESDAY, JUNE 2 
Members and friends as well as official delegates cordially invited to attend. 


NATIONAL CONVENTION SALE — THURSDAY, JUNE 3 
Watch for further details. 


THE HOLSTEIN-FRIESIAN ASSOCIATION OF AMERICA 


Brattleboro, Vermont 


TRADE MARK 


LYOPHILIZED* 
~ FOR 


Save time—Save Money—Avoid Trouble. 
UNIFORMITY 


Use rapid-growing ‘Frigidry’ cultures to 

produce mother culture in one generation 

and take guess work out of making good VIABI LITY 


buttermilk, butter and cheese. 


FREE — write for Booklet No. 206 on production STABI LITY 
of Cultured Dairy Products. 
* New, high-vacuum, sub- 


GENERAL BIOCHEMICALS, INC. zero drying process. 


69 LABORATORY PARK -¢ CHAGRIN FALLS, OHIO 
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BACK COPIES 


The Association has available back copies of the Journal of 
Dairy Science. If you need back copies, please write and 
inquire as to whether the particular one that you need is 
available. In some cases we have only a few volumes and 
we do not sell them unless the complete set of volumes is 
purchased. In many cases we have six or eight volumes 
complete with 50 or 100 copies available of certain numbers 
such as the November or December issue. 


The cost of the first sixteen volumes if available is $5.00 
each. The cost of Volumes 17 to the last year is $6.00 
each. Individual numbers when available are $1.00 each. 


If you are interested in procuring back copies please write 
to the Sec’y-Treas., American Dairy Science Assn., c/o Ohio 


: State University, Columbus 10, Ohio. Make all checks fc 
payable to the 
ly AMERICAN DAIRY SCIENCE ASSOCIATION : 
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THE STAINLESS STEEL. 
“Take-Down” 


HEADS: 


ANING 
60 SECOND DISASSEMBLY FOR DAILY CLE 


for CP and other makes of 


standard fillers! 
Check These Features 
Trouble Free Capping 
: All Stainless 
© Only 13 Parts 


e Heavy Duty Construction 
© Time-Saving & Sanitary 
° Interchangeable Parts 

Low Capping Pressure 
Safe Investment 


DAIRY & FOOD 
PROCESSING 


General and Export Offices: 1243 W. Washington Bivd., Chicago aaa ata 
CREAMERY PACKAGE MEG. CO. OF CANADA, LTD. THE CREAMERY PACKAGE MFG. COMPANY, LTD. REFRIGERATION 


267 King St., West, Teronte 2, Ontario Avery House, Clerkenwell Green, Londen, Englend 
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PLUG TYPE ONLY 
tHe Pachace MEG. COMPANY. 


Culture Media for Examination of 
MILK and DAIRY PRODUCTS 


for Plate Counts 


Bacto-Tryprone GLucosE Extract is recommended for routine 
plate counts of bacteria in milk. This medium conforms to all 
requirements of ‘‘Standard Methods for the Examination of 
Dairy Products’’ of the American Public Health Association, 
except that it does not contain skim milk. 

Baorto-ProTg0ss TRYPTONE AGar is recommended for determinations of 
the total bacterial plate count of certified milk. This medium 
is prepared according to the specifications of ‘‘Methods and 
Standards for Certified Milk’’ of the American Association of 
Medical Milk Commissions. 


for Detection of Coliform Bacteria 


Bacto-VioLet Rep Bizz Aaar is widely used for direct plate counts of 
coliform bacteria. Upon plates of this medium accurate counts 
of these organisms are readily obtained. 

Bacto Brinuiant GREEN Bitz 2% and 

Bacto-ForMate RICINOLEATE BRotH are very useful liquid media for 
detection of coliform bacteria in milk. Use of these media is 
approved in ‘‘Standard Methods.’’ 


for Detection of Molds 


Bacto-Potato DExTROsE AGar is an excellent medium for detection 
and enumeration of molds and yeasts in butter and other dairy 
products. The formula of this medium corresponds exactly with 
that specified in ‘‘Standard Methods.’’ 

Bacto-Maur Aaar is also widely used for determinations of the mold 
and yeast count of dairy products and for control of the sanitary 
conditions of manufacture. 


for Culivation of Lactobacilli 


Bacto-Tomato JuIce Acar and 

Bacto-Trypsin Digest support luxuriant and characteristic 
growth of Lactobacillus acidophilus, and are well adapted for use 
in establishing the number of viable organisms in acidophilus 
products. These media are also widely used for estimation of 
the degree of implantation by L. acidophilus. 


Specify “DIF=0” 
THE TRADE NAME OF PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media. 


Dirco LABORATORIES 


DETROIT 1, MICHIGAN 
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